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___. editorial 
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Autumn or Fall 


@ @ 


$ the air-cools down, we at Electronics and Beyond bring you 4 
new Electronic DIY section aptly named Constructor's Corner 
where you can actually purchase kits that may be of interest to 
you to build. We are lucky to have formed a.partnership with Quasar 
Electronics Lid who are backed by years of experience in the 
electronic kit market and if there are any particular Kits you 
would like to see please tell us as this innovative corner-is 
designed to increase the practical application of electronics 
jor everyone. 

In Projects To. Make, we feature the mains switching 
timer irom David Ponting who shows you how to make a 
homemade version when commercial ones don’t come up to 
expectations. Ray Marston introduces the ‘OPTO' in 
Optoelectronics in part 1 of a 4-part Series by filling in the information 
gap on all facets of optical parts which many readers may not.be 
familiar witn. 


Are you for or against the euro? | 
see the light-hearted read on the Euro in Peter Brunning’s 
Giary and tell us your views on whether we should sacrifice 
the pound for the convenience of the euro. For those of 
you who may ieel like investing in 2 dot.com company, 
why not take some advice irom Gregg Grant in Ideas into 
Profit and aciually pause and take a moment to weigh up 
the cons rather than the pros of putting money into trendy and 
risky dot.com set-ups. In copyright & IP, our in-house news editor 
lodks-at the issues surrounding copyright and intellectual property 
ownership by exposing the pitfal!s that lie in wait for employers and 
employees who are not aivare of them. 


From: Germany, in purple we have an article from a well 
known engineer, Jens Altenburg on Willi robot, which gives 
us a down to earth perspective on this fascinating area of 
électronics. Turn to the green pages as CAT puts theory 
into practise with the CAT Solar Controller project. In our 
red section, we take a look at Squeezed molecules if the 
light of recent research and how they affect life-today plus 
the finale of the series on UPS where Shri Kerve tooks at 
ensuring a healthy power supply by using the correct pulse rate. 


If you aré taking a break this Autumn. and can't bear to put your 
cats in the catiery then the Cat Feeder Project will certainly provide 


the ideal Solution to stave off the threat of hungry cats at home ...! 


We, at- Electronics and Beyond welcome your comments and ideas 
‘On this autumnal issue. 
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Maplin goes under 
the hammer for £42 
million 





"ELECTRONICS 





It’s been a.long time since 
you've seen the Maplin logo-in 
Electronics And Beyond. The 
magazine and the company 
parted ways almost a year ago. 
when Kanda Systems bought.it 
outright. Now Maplin 
themselves have been bought 
by independent equity investor 
Graphite Capital. The £42 
million deal will see more funds 
put into expanding its retail 
outlets. 

The company does not have 
any comparable 
competition in the UK and oO 
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Behe 


Above: LMA technicians instal! radiation 
shielding on the spacecraft 


if all has gone well, NASA's 
Genesis robatic space explorer 
ywill now be on its way to the 
Sun, where it will go into orbit 
for three years and collect 10 to 
20 micrograms of solar wind 
{invisible charged particles 
expelled by the Sun). Genesis 
will be the first mission to retum 
a sample of extraterrestrial 
material collected beyond the 
orbit of the Moon. It is the hope 
and expectation of ail involved 
that whafit returns will help 
answer fundamental questions 
about the exact composition of 


“Fett atta 


Ph Hate ore Capacrms 
Esitimtdam 


ourstar-and the birth of our solar 
“system. 





and 





NASAS Genesis 
mission sets out 
to collect a piece 
of the sun 






Deployed 
Array 


——— ee ee 







Above: Artisi’s 
conception of 
Genesis in full 
operational moce 
Left: Event graph 
showing the 
recovery af tne 
Genesis retum 
capsule 


elements in the solar wind (like 
oxygen and nitrogen) into a 
special collector tile, and there 
vill also be an ion moniior to 
record the speed, density, 
temperature and approximate 
composition of the solar wind. 
The spacecrait will begin its 
journey back to Earth in April 
2004. When it arrives in Octobery 
it will drop a réturn capsule 
containing the salar samples, and 
this will parachute down towards 
the U.S. Air Force's Testing and 
Training Range in Utah. Friction 
will initiatly slow the capsule, 
followed by deploymeni of two 
parachutes — a small drogue 
chute then a larger main 
parachute. A dramatic mid-ar 
capture manoeuvre will then take 
place. A specially modified 
helicopter with a boom and 






Sdses Coxste | 


In October 2001, Genesis will 
arrive at an area in space far 
enough away from the 
atmosphere anc magnetic field 
of the Earth to allow it to gather 
pristine samples of the solar 
wind. On board the craft will bea 
stack of solar wind collector 
arrays made of such materials as 
diamond, gold, silicon and 
sapphire — different materials for 
differant types (or conditions) of 
solar wind. An ion concentraior 
will Separate out and: focus 
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winch underneath will snag: 
the chute and collapse it, 
allowing the capsule to be 
retnieved safely, in a 
manoeuvre that has 
already been practised for 
teal and no doubt will be 
practised to periection as 
2004 approaches. This 
mid-air capture is 
necessary to ensure the 
Durity of the solar wind 
samples inside -- any 
contamination through coming 
into contact with Earih’s 
materials vould: be disastrous. 

The samples will be taken to 
NASA's Johnson Space Centre in 
Houston, where they wilt be 
stored and distributed for 
analysis. Scientists anticipate 
that in addition to today's 





Above: Helicapter successfully snzgs 


<capsule’s parafoil {phate from 


preliminary test nin} 


capabilities, new. analytical 
techniques developed in futuré 
decades will be used in, the study 
of the solar matier returned by 
Genesis. Researchers believe that 
the Suriace of the Sun has. 
preserved the composition of the 


solar nebula from which 
all the different planetary 
‘bodies formed. Study of 
Genesis’ samples is 
expected to yield the 
average chemical 
composition of the solar 
system to greater 
accuracy and provide 
clues to the evolutionary 
process that has Jed to the 
incredible diversity of 
environments.in our solar 
System. 

For in-depth information about 
tthe Genesis mission go to 
htto://genesismission.ipl.nasa.cov, 
where you can also learn more 
about the science of the project 
and read interviews with the 
people involved. 





Meet |roocy the robotic dinosaur 





This is'a photograph of Troody 
the robotic dinosaur (or perhaps 
that should be robotic baby 
dinosaur, as Troody is only 18 
inches high). Developed by the 


Leg Laboratory, part of the Al 


Lab at the Massachusetts 
institute of Technology, Troorly is 


based upon the Troodon dinosaur 
of the Jate Cretaceous. She has 


onboard computers and batteries, 
and can operate without external 
wires — all she-needs is command 
Signals from an IR transmitter 
unit. 

This particular species was 
chosen as a model because of its 
agility and the way in which it 
used its tail for balance. Troody’s 
successor will be 50% bigger end 
designed with a museum 
environment in mind. He or she. 
(the sex of her successor has not 
been decided as of yet -the 
team have decided not tospoil. 
the surprise by going for an 
ultrasound) will also be designed 
to jog and maybe even run. If so, 
it will be the first bipedal robot-in 
‘the world to be able to walk and 
run without toppling over when it 


slows down or comes to full stop. 








Pioneering electronic ink 


display to go colour by 2004 
E Ink’s high contrast electronic 
ink display has already received:a 
lot of print space in various 
electronics and computer 
magazines. Now E Ink have 
teamed up sith Toppan Printing 






Company Ltd, a global market 
share leader for colour filter 

arrays in the flat panel display 
industry, to produce a colour. 
version that will be sold 
commercially by the year 2004. © 
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has seen ifs turnover rise. 
oO from £32m in 1996 to 
£52m last year. According to 
Maplin, the extra capital is 
essential for making sure that 
they continue to grow at the 
seme rate. 

Thére are currently 59 
Maplin stores inthe UK and 
they plan on there being at 
least 100 oy 2006. The 
money will also help with the 
‘ongoing development of their 
&-commerce operation. 





Average director is : 
5] and earns 
£54,000 


A study by Plimsoll Publishing 
has looked into the job 
‘Statistics of 1,283 UK 
electronics design industry 
directors and found that the 
average director was 51, had 
been in the same post since. 
the age of 45, and earns 
£54,000 per year. 35° of the 
‘directors had been in the 
same role ior over ten years, 
and 10% have changed jobs, 
companies or-both within the 
Jast year. 





Robotic aircraft to 
investigate | 
hurricanes for NASA 





Acrosonde Robotic Aircraft 
Ltd are the designers.and 
manufacturers of a 
remarkable robotic plane that 
weighs just 13.5 kilograms 
and can fly over 2,400 km on 
a tank containing four lifres: 
of fuel. 

The Aerosonde has tong- 
range environmental 
monitoring and surveillance © 
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(capabilities and is designed 
for undertaking observations 
In remote and otherwise 
inaccessible regions. 
‘Launched: from the roof of é 
car, the robotic plane is fully 
autonomous once in the air. 
its missions are conducted in 
a completely robotic mode,. 
with the aircrait under the 
command of @ ground 
controller who monitors the 
mission. 

Tne company has tested in 
Australia, Canada and the 
USA. Their most recent 
mission svas to the Arctic, 
where the company has been 
testing Aerosondes in 
conjunction with the US 
Nationa! Science Foundation. 
The aim of the mission was:to 
develop engines, icing 
Strategies and a camera to 
enable the Aerosonde to fly-in 
the harsh Arctic weather and 
collect information on the 
atmospheric and Sea ice. 
conditions. 

This May, NASA awarded the 
company a million dollar 
contract fo conduct missions: 
and research on cloucs and 
hurricanes off the USA's East 
Coast as part of the NASA 
Cloud and Moisture Experiment 
program. In partnership with 
the University of Colorado, 
Aerosonde will operate aircraft 
over the Narth Atlantic Ocean 
taking observations in the 
lower atmosphere in 
conjunction with the NASA DC. 
8 aircrait, the US Air Force's 
C130s, and the National 
Oceanic and Atmosphenc 
Administration's P3s. 

You can read articles about 
the Aerosonde, download 
numerous pictures and keep 
up io.date with all the latest 
testing programs by logging 
on to the Internet and typing 
In wavw.aerosonde.com. 
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()Toopan have also bought a $5 


million stake in E ink and will 
also work with the company on 
other projects such as flexible 
display panels. 

Like the monochrome version 
also in development, the colour 
electronic ink displays will 
exceed the contrast ratio of 
newspapers and will be readabla 
in both dim fight and full 
sunlight. Like paper, it will 
present a Clear, bright.image thet 





Kent Modular Electronics (wvev.kme.co.uk) have 
launched a new colour LCD (TFT) monitor utilising 


can be seen at any angle withaui 
any change in colour or contrast. 
The image will remain on the 
screen even after the power 
source is shut off, whitch means 
that the battery life will be 
dramatically longer, Also, the 
display should draw less than a 
tenth of other ‘low-power 
display technologies commonly 
used in smart hancheld devices. 
The smaller batteries this would 


lead to would mean lighter, more 


New Polysilicon LCD 
display from Kent 
Modular Electronics 


capabilities, converting the analoque inputs to 
perfectly scaled pixels on the Toshiba screen. 

Th p-Si construction of the TFT panel has distinct 
advantages over the Amorphous Silicon (AM-Si) 
construction of norma! TFTs — namely better viewirig 


portable and less expensive 
devices when the technology is 
licensed out to third party 
developers. 

E Ink expects the first 
monochrome high-resdlution 
electronic ink displays to be 
made commercially available in 
2003, with the colour versions 
following a year later in 2004. 
Avwsy.eink.com for details. 


angles and increased reliability under shock and 


vibration. The components are housed in a rugged 
all-metal housing and the result is.a solid, multi- 


Toshiba's Polysilicon (p-Si) technology. Tne 
29LM0B1D41MP allows up to three signal sources to 
be connected simultaneously, and switched between 
from the front of the montior. Thesé are RGB data 
(VGA or SVGA), PAL/NTSC video (from a camera 
source) and S-VHS (irom a video recorder). Options 
exist for a fourth source: 525/60 or 625/50. 
component digital TV signals (SDI) compatible with 
SMPTE protocol operating ai 270Mb/Sec. 

The analoque-digital board at the heart of the. 
Gisplay has been designed by KME at their facility:in 


Ourpose monitor suitable for mobile and tand-based 
applications in a variety of extreme environments. 
KME has also developed versions for CRT monitor 
replacement. The so-called 'Legacy’ monitors, in 9” 
or 10" sizes may have horizontal scanning 
frequencies anywhere between 15 and 30kHz, which 
are not readily accepted by standard TFT monitors. 
As they become harder to replace, many users are 
converting their designs to TFT, and KME believe 
their 8.4" monitor (see photograph) is ideally suited 
for this problem, scaling the lower resolutions into a 


Rochester, Kent. ft has autoscanning/autosizing 


full-screen, crisp display. 


Hitachi produce chip thin enough to be 


embedded in paper 


This is a photograph. or ine 
world’s smallest RFID (Radio- 
Frequency Identification) 
Integrated circuit chip — the Meu 
chip by Hitachi. Thin enough to 
be embedded in paper, the 
device raises a whole plethora of 
possibilities for document 
management, security and 
access. 

The chip integrates a 2:45GHz 


high-frequency analogue circujt 


and a 128-bit ROM in an area of: 
0.4mm squaré:silicon. According 
to the company, it will enable 


information on 


electronic. 
information on 
networks and 


Paper to be 
linked anywhere 
and anyiime with 
assurance, thus 
making new 
services possible. 
The implications of being able 


to embed RFID ICs in paper are 


wide ranging indeed, and no 


doubi we can expect much 


discussion on the topic as the 





technology develops and 
applications for it start to 
become more and more 
commercially likely: 
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Piccolo Point 
from InControl 
Solutions 





‘Available in the UK fram 
Diamond Electronics, the Piccolo 
Point MintJoydisk is a tiny 
joystick aimed at wireless and 
handheld products. InContro} 
Claim it to be the smallest 


manual input device in the wofld, 


and it has a low profile 
measuring less than 4mm, anda 
jootprint of 14 by 18" including 
the connector. 

The device has tWvo parts — the 
sensor and the disk actuator. The 
sensor consists of 2 small-printed 
circuit board that easily connects 
to the system, and the touch- 
sensitive cursor controller allows 
the ability to scroll and point 
with the use of a fingertip. 

InControi CEO, Chris Haverty, 
says Everyone is talking about 
wireless, getting tne Internet'on 
their cell phones, megabyte 
access. WAP, 3G services, 
Bluetooth, etc. But people can't 
use buttons to do everything 
they'd like to now wiih their 
handheld devices’. Which is 
where the Piccolo Point comes 
‘in, be it for cell phones, handheld 
computers, PDAs, TY remote 
conirols or computer console 
gamepads. ‘It's inevitable that 
we'll see force-sensina 
technology become more. and 
more prevaleniin products with 
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demanding space constraints as 
displays increase in size and 
resolution, and wireless Internzi 


access becomes faster’. 


Diamond 
Electronics can be 


Technology Park, 
London Road, 
Smallwood, Near 
Sandbach, Cheshire, 
UK, or phone them:on 
+44 (0)1477 500 450. 


Maha MH- 
C777Plus from 
Nevada Sales 








Nevada Sales (02392 313090, 
wie. nevada.co.uk) have 
announced their appointment as 
UK cistributors of tana Chargers 
and Pov-erex batteries from the 
USA. The first products to be 
released are: 

FNB-72 (£59.95 including 
‘rapid charging cable’) — An ultra 
high capacity 1700 mAh battery. 
pack for the new Yaesu FT817. 
The ‘rapid charging cable’ will 
allow the battery pack to charge 


in-around 3 hours using the Maha. 


MH-C777 or MH-C888 charaer. 

MAHA MH-C777 (£49.95) - A 
charger that will charge, 
condition, analyse, and diaitally 
display capacity, voltage, and 
time for almost any Lithium Ion, 
NiMH, and NiCD battery packs. It 
has comprehensive LCD readouts. 
for capacity, Voltage and time. 
The unit will also work direct 


irom 4 car cigarette lighter 


socket. 
MAHA MH-C777PLUS (£89.95) 
~ The ‘Plus’ version of the MAHA 


contacted at Founvays: 


MH-C777 (pictured) is supplied 
with a universal 80V to 240V AC 
adapter to alloy use anywhere iff 
the world, 

The MH-C777PLUS has a 
digital display to indicate voltag¢ 
time, and capacity throughout 
the charge and discharge 
processes. A ‘floating contact pin’ 
system enables you to move the 
charging contacis jrom Jeft to 
right and from top to botiom ta 
charge almost any shape of 
battery pack. it supports a wide 
voltage range of 1.2V to 14.4V (1 
to 12 ceils) for NIMH & NICD, and 
3.6V to 14.4V (1 to 4 célis) for 
Lithium Ion. Additionally. the 
included ‘alligator clip-lead cable’ 
will allow you to connect the 
Charging terminals to externa! 
Datteries, including battery cases 
which can then be used to charge 
AA, AAA, C and D battery cells. 


MICRF102 © 
from Micrel 


An integrated, single-chip ASK 
(Amplitude Shift Keyed) RF 
transmitter designed specifically 
to meet the needs of low-cost 
loop antenna transmitters is now 
available from distributors of 
Micrel Semiconductor products: 

Highly integrated:in SOIC-8 
‘packaging, the f4ICRF102. 
requires only jive external 
componenis. It incorporates 
transmit power control and 
automaiic antenna tuning. 

The MICRF102 operates oif-a 
5¥V supply, consumes 7.5mA 
(mark) and 4mA (space) supply 
current and has a shutdown pin 
to further conserve power. 

To overcome the problem oi 4. 
usér’s hand in proximity to the 
antenna modifying the resonant 
Properties of the antenna:circuit 
and de-tuning it, the chip 
continually tunes itself to the. 
anienna; if the resonant 
properties change, the MICRF102 
automatically adapts. 





New platform from 
Amkor decreases 
test times for RF 
components 





mikor 


Technology 





A new platform for radio 
frequency devices that is 
capable of dramatically 
Teducing test times for RF 
components, some as much 
as. 80%, has been developed 
by Amkor Technology. 

The platiorm consists: of 
proprietary softvare that 
optimises standard industry 
instrumentation systems for 
faster results. RF testing for 
dual band power amplifiers 
(PA) on a typical ATE tester, 
for example, can take as long 
as 1.8 seconds. PAs can be 
tested on Amkor’s new test 
platform in as fast as 470 
milliseconds (ms). Low noise 
amplifiers (LNA), which 
normally take up to 1.3 
seconds to test on typical ATE 
testers, can be tested as fast 
as 170 ms. tn addition to 
testing LNAs and PAs, this 
new test platiorm is also 
desicned for high volume: 
testing of mixers, RF 
switches, phase locked foops. 
and voltage controlled 
oscillators. 

Amkor Technology 
(wvwwy.amkor.com) provides. 2 
full range of test 
development and high 
volume production services 
across virtually all 
semiconductor technologies 
and has test development 
centres in California, Korea, 
Japan and the Philippines, 
with further expansion 
already going on in:China and 
Taiwan. 
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(Copyright and Intellectual Property) 


and whet you really didn’t knew you should know aboue It. 


JONATHAN ALDRED 
OUTLINES THE BASIC 
INFORMATION THAT ALL 
EMPLOYEES AND 
ESPECIALLY EMPLOYERS 
SHOULD KNOW 

ABOUT THE ISSUES 
SURROUNDING COPYRIGHT 
AND INTELLECTUAL 
PROPERTY. WHEN AN 
EMPLOYEE USES HIS OR 
HER CREATIVE TALENTS 
ON BEHALF OF A 
COMPANY, WHO OWNS 
THE RIGHTS TO WHATEVER 
IS PRODUCED? THE 
ANSWER IS NOT ALWAYS 
AS CLEAR CUT AS 

YOU'D THINK. 


$s someone who writes both jor a living 

and as a hobby, I need to know about 

copyright laws and the issues 
surrounding intellectual property — but do 
you? You may think you don’t; but if you own 
a business or work for one, there is 2 very 
real possibility that through not knowing 
about & or IP rights, either you or your 
business will lose out. 

Firstly. let us briefly set out what IP and 
copyright are. My hobby is writing novels and 
short stories within that genre that is often 
referred to as ‘science fiction and fantasy’ (a 
nice heading as it covers both spacecrafi.and 
magic > two things that you'd assume io be 
mutually incompatible). When i joined the 
E&B team I was asked to put one of my short 
stories in to see what the reaction would be. 
I yvas pleased to do so, and I added at the 
bottom the standard IP notice that I 
automatically attach to anything I write 
{excluding, of course, features: such as Web 
Flectronics, Beyond Belief, etc that I pul 
together for E&B). 

I do hold the IP rights to ‘The Factory’. I 
atso own the copyright. if, however, I had 
sold ihe story to-E&B, they would hold the 
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copyright-and vould be able to sell the story 
on to someone else (essentially they wauld, 
depending on the terms of the sale, be able 
to use it as they see fit). E&B has ‘one-time 
publishing rights’, Meaning that anyone who 
contributes an article remains in possession 
of the rights to tt. We can sell the article as 
part of the magazine, or photocopy that 
printed article as part of our back-articles 
service, but we do not have any rights to sell 
it on (to, for example, another magazine). li 
someone other than the author has bougnt 
the full rights to a Story (or song, or film, 
‘eic), then they can licence it as they see fit - 
but, as they do not oven the IP rights, they 
cannot remove the author's name from it ar 
alter it any more than what basic unobtrusive 
editing would allow. 

Sometimes rights are bought outright; 
other times an author will get a percentage 
based on Sales of copy (jar example number 
‘of books sold) or a repeat fee based on the 
number of publications the same article is 
licensed to appear in (as was the case wiih 
Uri Geller’s Extended Reality). It is essential 
that any author who sells the rights to his or 
her work thinks through the terms of the sale 





thoroughly beiore agreeing to any contract — 
pity the poor author who agrees 2 lump sum 

for outright sale of his book and then finds it 
i$ to be turned into a film and he is not goina 
to sée a penny. 

‘The Factory’ is now in print and, as such, it 
is copyrighted. I did not need to do enything 
for this to be the case — I can now prove this 
is my work and can exert my right not to 
have anyone copy it. It did, after all, appear 
in the June 2001 issue of Efecironics And 
Beyond, othenvise known as ‘Exhibit A’ when 
I take whoever has stolen my material to 
court and sue them. Sending unpublished 


work to literary agents or publishers is a 


different matter. What if they are careless 
with your manuscript and it falls into the 
hands of someone who will copy it and try 


and pass ii off as his own? Ti this happens 


you have to prove that you wrote it and not 
them — before sending your manuscript off, 
you should ask yourself "would I be able to 


do this?’ My recommendation is to send a full 


copy of the manuscript ihrough the post to 
your own address before you send any others 
off, It will then be sealed and will show your 
own address and when you posted it. Then 
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leave the package in the care of your solicitor 
or 2 trusted family friend. Remember that 
putiing.an IP notice is a good statement of 
your rights -- people who have read the 
document cannot claim they did not know 
you didn’t want them to copy it — but it is nor 
an automatic barrier against fraud. As an 
analogy, burglar alarms will not stop 
burglaries 100% of the time, but you'd never 
Go without oné just because oi this. 

So — copyright can be demonstrated easily, 
although it might be owned by someone 
other than the author; and IP is always 
owned by the author, butis more difficult: ta 
prove, 

Actually, IP is not necessarily always 
owned by the individual who created tt (or 
individuals — the legal difference between one 
and more than on@ author is not something 
we need to go into here). So why sound so 
Sure about it in the statement above? Well, 
the trouble lies in the definition of the word 


‘author’. If you write an article or design 
some advertising on behalf of your company, 
then your company is usually considered to 
be ‘the author’ of that article or 
advertisement. You can claim credit jor it on 
your CV but if you leave the company you do 
not take the rights to it with you. If you work 
for a company and develop an fdea.as part of 
your job, then in most cases the employer 
will own the IP to that idea. IP covers 
articles, reports, design rights, software, 
hardware, patents and trade marks. 

If I designed 2 new database for Kanda 
Systems, our parent company, and then tried 
to sell it elsewhere, I would be in the wrond 
because they would own the rights to it— 
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reason being, I developed it in my capacity.as 
an employee of the company. If I wrote an 


article on the importance of C compilers-and 


the role of the compiler’s pre-processor, 


‘surely that article would belong to me —.or 


would it? Under copyright law, computer 
programming code is considered to be a form 
of literary work, just the same as the C 


compiler article. But the perception of where 
the IP ownership lies can he very different for 


any iwo differing examples. 

Kanda might use ihe C compiler article as 
part ot, for example, the press release for 
their new Optama C Compiler. They might 
then decide to sell it to, for example, 
Personal Computer World. Under this 
Scenario it is possible that I would not have. 
any Say in this and would not get any money 
from the deal. It might not necessarily be the 
case that Kanda takes the money and holds 
on to it — they might give the article to 
PCW in exchange for 























advertising. Another possibility is that I coyld 
sell the article io PCW and Kanda would 
come down-on me for selling what they 
consider to be their material. 

Solicitors have been doing good business 
from borderline cases where employees have 
argued that creation o7 IP was not what they 
were employed to do, and that as such it 
belongs to them. All this could so easily be 
sorted out from the siart when employment 
contracts are drawn up, or by employers 
telling their stafi exactly what their ‘duties are 
and what is and Is not expected of them. 

But it doesn't stop there. Nowadays ii is 
common for companies to ‘outsource’ work 
to contractors when the job cannot be: done 


by in-house staff alone. These companies 
might be. IT consultants, web page designers, 
logo creators — whatever. Would it surprise 
you to learn that the agency who designed 
your new logo or the designers who created 
your web presence own by default the 
copyrighi themselves? Well, if you haven't 
explicitly sorted all this out-in the contract, 
here's a wake up call for you — they do. 
Ownership should always be settied at the 
Start of any such commission because after 
the contracts are signed and the fees are paid 


it tS far less tikely that any rights will be 


handed over. You will be left with, at best, a 
licence to us¢ the IP rights resulting from the 
work and you. may be powerless to prevent a 
competitor from also receiving a licence. In 
efiect. you could end up with a situation 
where your competitor has 4 web page that 
Jooks exactly like yours, or an online ordering 
system virtually indistinguishable from 
yours, If they are a bigger company, it 
could appear to your customers that you 
have been copying them, when in fact 
neither company has copied anything, 
Coming back io the issue of 
copyright, f is important to 
remember that copyright is only a 
right to stop anyone else from 
copying your IP. Itis no 
judgement of quality and is 
certainly not a monopoly for 
you to exact over ideas or 
concepts. Copyright is not a 
patent— it only protects the 
expression of an idea and 
not the idea itself. If 
someone has come up 
with the same idea 
independently, or come 
to the same conclusion 
vithout copying -your 
work, then there is 
ho infringement 
upon your 
copyright as far as the faw is concerned. 

To conclude, if your business is dependent 
upon anything that you don’t actually own — 
be ita delivery company, the premises you 
lpase or the database an JT firm has 
developed for you, then you are leaving the 
doors open to a risk that, nevertheless, you 
cannot avoid taking. Business is, of course. all 
about risk — but every good businessman and 
businesswoman knows what the risks are.and 
takes sieps to manage them. A little bit of 
forethought can save a lot of turbulence in 
the long run. 


Artwork by Jonathan Bethall-Aldred 
‘© &1P & 2081. ‘Mosaic Shoptront’ © 2091. 
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THE END OF JUNE 


BEGINNING.OF JULY IS 
HOLIDAY TIME AT BRUNNING 
SOFTWARE. ON THE 24TH 
JUNE PETER BRUNNING 
PACKED HIS TENT AND TINY 
SHARP 3100 PC, GOT ON HIS 
BICYCLE AND TRAVELLED 


HALF WAY ACROSS EUROPE 


THINKING ABOUT MONEY! 


Monday 2nd July 2001. 


i'm sitting writing this with snow covered 
mountains to my left and straight ahead. It’s: 
9.30 in the morning. I am recovering from a 
hard day of cycling yesterday where I reached 
8230 feet above sea level. My mind is clear 
telling mé that my body is in great shape but 
when I put my legs to the test they tell me 
othenvise. So today is to be a rest.day doing 
nothing more than sitting and typing. 

hy conversation last night just before I fell 
into bed sums up what I want to write about. 
The subject of languages cropped up while 
ialking to a chap from Belgiun. This overnight 
stop is in the Tirol pari of Italy where German: 
is spoken almost as naturally as Italian, and 
there L was speaking English to a Belgiun man. 
This Gasthof has the outside appearance of 


-bzing in Austria and.payment in German marks 


is 48 acceptable as lira. So’ I said to this 
Belgiun man ‘what do you think about a 
common currency, the Euro’. 

‘It is good’ he said ‘but it is you British who 


re causing the problems’. 


‘Yes’ T agreed 'but remember hovi this all 


‘Started. We were in the ERM, the pound came 
under pressure and the other european 


currencies did not come to our aid, The pound 
vias allowed fo collapse. The whole point of 
the ERM was that we should support each 
others currencies so that currency speculation 
could not Succeed’. Hé had no answer so I 
coqtinued ‘i am in favour of a common 
Currency but I want to keep the pound! How 
do you reconcile that?’ 

He gavé a short synical laugh Thatis 
difficult’ he said. 

This Gasthof makes an idéal place to reflect 


‘on thesé problems as does my cycling holiday. 


Gasthof Schlossterg is high up in the foot hills 
of the Alps, overlooking. St Leonhart, 2 smal| 
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To Euro or Not 


own situated where the Timmelsjoch and 


Yaufen passes converge. Although well inside. 
the Italian border its German name clearly 
shows its Austrian influence. 

Travel by bicycle (with the help of an 
occasional train ride) is the best way to 
become involved in the places which are 
visited. I am English through and through but 
there is little outward 
Signs of my British 
connection apart fram. 
my rather too fair 
complexion for being 
this far south. I never 
have found problems. 
with any country that I 
have visited (Europe). I 
am always accepted for 
what I am, a holiday 
making cyclist who 
might be tarnished with 
the grime of.a day's cycling, but'is neither the 
Jess of obviously pleasant character. My one 
problem is needing so many different 
currencies. Dutch guilders to pay for the cycle 
‘on the train through holland, German marks for 
@ few day’s in Germany, Austrian shillings, 
Italian lira, and French francs. 

So far this year I have paid the Dutch 
conductress in German marks and received the. 
change in Dutch guilders. I have used my 


| | t 


plastic to extract German marks when I reached: 


Germany, changed some Irish pounds left over 
irom @ previous holiday into Austrian shillings, 
and used ihe cash machine yesterday in Italy. 
The point is this. The language and customs 
of each couniry that I visit is what creates the 
interest. The fact that I am using a Gifferent 
currency for each pays absolutely no part in 
the interest. Quite simply this means that for 
me personally a common currency would be:a 
distinct advantage. However, ask me if I want 
to give up the pound and that is a completely 
diferent problem. I do not like the 
fundamentals of.my life to be changed. In this 
Gasthof I can pay in lira or German marks 
without them batting an eyelid either way, but 
yhen Fam home all my monies are in pounds. 
I stopped and looked around at ihe peaceful 
mountain scenery for inspiration. A minute or 
‘two passed without any cars on the pass 20 
meters (20 yards if you must) in front of me. A 
moment of iotal peace without any solutions 
Springing to mind. This.is:because there Is no 





‘Curve:10, Me & cycle 2442 meters (2011 feet) 
above sea level 








‘Magic solution. The answer can only bé found 


in 2 compromise, and thai is what the Euro is 
all about. Think of ihe Germans giving up the 
mark, the French giving up the franc, the 
Italians giving up the tira: Need I go on. None 
of these countries want to give up their own 
currency. 

It js:the languages and the customs which 

— create the differences, a. 

= COMMON currency can 

only be in all our 

interests. 

So the argument 
changes to how can we 
ensure that our British 
culture Survives, not 
one of how to keep the 
pound. V/e could so 
‘easily keep the pound 

‘while losing our true 
British way of life. 

Here in this corner of Italy they are happy to 
be Germanic. The scenery is much the same as 





Austria and Sq.is the way of life. It is the 


terrain of the fand which has the greatest 
influence, although obviously the history.of 
ownership is also important. A change of 
currency would make no difference to the way 
of fife here. 

We the British have a culture which changes 
dramatically from one corner of our island to 
the next (just as in Italy). But our culture is 
based on a certain amount of isolation because 
we are an island nation. The coast nearest to 
France has no increased French influence, just 
as there is no increased Dutch influence on our 
‘south east coast. However just like Italy our 
culture has been created to a degree by the 
Yarious invading forces over the years, There is 
no such person as ¢ real Englishman. 
Welshman or Scotsman. We.are all mixtures of 
many races. 

We the British though do have one very 
strong feature to our culture (or maybe | 
should say did have), we-are a Kingdom. Other 
counties in Europe do also claim this attribute: 
but in reality their royalty has fittle 
Significance. 

i have set the scene for the crunch. Our 
island outlook makes giving up the pound 
‘seem such a dreadful possibility that we need 
to look to a way to offset the effects. \/e need 
‘at the same time to strengthen our underlying 
sense of national identity. When Charles and 
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Diane were predominant in our lives our being 
a true Kingdom was.the envy of all nations. 
Now following the dreadful sequence of events 
our royal family is at its lowest esteem ever 
and the fact that-we are a Kingdom is of very 
little significance. I believe that tf Charles 
becomes King our identity as a Kingdom will 
fall to zero. At one time Charles had 
everything going for him. He was married to 
the idol of the whote world, what more could 
any future modern King want? But somehow. 
his upbringing had jailed. His tutors did not 
succeed in educating him with the values that 
a modern King absolutely MUST have: In olden 
times a King might choose to take every virgin 
just before her wedding night. The world has 
moved on from those barbaric times. A 
modern King musi display all the virtues of 2 
perfect husband. He must be faithful, atlow his 
wife freedom of speech and movement, 
and he must be seen to be an ideal 
father to his children. 
Charles started out 
‘correctly and then 
somehow allowed 
himseif to be side 
tracked. Why he did is: 
not important. Even if 
he could prove that it. 
was totally Diana’s fault 
(which I very much 
doubi), Charles 
supposedly had been 
bought up to be our future 
King, it was his responsibility to 
ensure that the monarchy was not 
compromised in any way. He bears the 
résponsibility for the outcome, no one else: 
Charles and Diana have created the person 
who can set our national identity back on 
‘course. William has the good qualities oi both 
Charles and Diana. He must preserve himself 
for a truly delightful virgin queen to be, and 
Charies must step aside so that William and 
his bride (as yet unknown) can give us back 
what we lost when Charles and Diana parted: 
If Charles publicly states his intention to step 
aside for William then giving.up ihe pound jor 
the Euro will be of no significance. 


Thursday 5th July 2001 


The scenery has changed dramatically, ’m 
pow well on the way to the mediterranéan. It 
is So hot when the sun is at its height that I've 
stopped for an hour or two over a pint (half @ 
litre in these parts) and a coffee (caporchinee). 
Tie coffee has taken away the effects of the 
beer and IJ feel active again although venturing 
out into the sun does not quite have the same 
appeal as it did back in England. ! digress, this 
iS Supposed to be my final reflection on the 
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whether we should be committed to the Euro 
or more to the point wheiher we should give 
up the pound. The answer is quite simple now 
that 've had a few days of reflection. Yes, 
there is no doubt in my mind we absolutely 
‘Must join in the true spint of Europe, we-must 
‘pecome part of the single currency. 

Pve been thinking about this 2s Pve cycled. 
Quite simoly I can think of no good reasons 
for not joining. Much as we might like io think 
\e have a pound which can be controlled by 
our own government without any concern for 
the wider aspects of currency regulations. that 
15 not true if we are io have significant trade 
with other countries. If our currency is not 
siable then our credibility as a major trading 
nation is undermined, We cannot behave as if 
we are-alone in this world AND expect io be 
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Tespecied in the commercial! world. Quite 
simply we have no choice but to control our 
inflation and keep our pound stable. So we 


have nothing to loose and everything to gain 


except, we do eventually give up the pound. 
As I’ve said in theory I am against that except. 


that the alternative is even less acceptable.to. 


me. I’m now on my fourth currency this 
holiday if we ignore the starting point 
(pounds), and f am now offering a handful of 
coins when ihe amount is small. it takes me 


‘too long to count out Jira and I do not want to 


be iaking home half a tonne of Small coins. 
Where I am sitting the pounds in my wallet 
have no value, neither do the German marks 


or Austrian shillings. Only the lira have 
‘spending power unless [ visit the local bank 
and pay to have the other currencies 


converted into lira. Back home it actually 
makes no difierence which currency my 
businéss trades in. Foreign orders are always 
paid by bankers order in my chosen currency 
or by Visa or Mastercard where the originatino 


curréncy is not important. 

It's 4.0’clock and the heatof the Italian sun 
{same a5 our’s but higher up) is more 
acceptable. Time to get my legs moving. 
Tomorrow I will reach the Mediterranean. Yes, 
let’s go, ior it, this Europe that unfolds before 
me Dit by bit every day is fantastic let’s keep 
Britain as a major part, let's keep up the front 
and be in with the controlling. influences: 
Europe here we come. 


Monday 9th July 2001 


Four days on and I’m 15 miles fram the French 
border. I've not been hurrying. I’m in no rush to 
‘get home. For two and a half days I've been 
cycling along by the mediterranean. I have yet: 
to feel the sea against my body, today is 
fonday and there is now free space to be seen 
on ihe beaches. [’m writing this as my last 
thoughts before leaving Italy. It is 6 years since 
1 was last here. italy has changed, it is a 
quieter tidier country but it has always 
been tolerant of English speaking 
visitors. I speak no Italign. Imagine 
an Italian visiting England 
Speaking absolutely no English. 
It does not bear thinking about! 


Wednesday 11th July 2001 


I am seeing the snow covered 
Alps once again.... correction not 
the alps but the massif in central 
France and this time I'm viewing 
from 35000 feet in extremely clear 
conditions. It is just so easy to fly witha 


‘cycle compared to using the train. Tm looking 
directly down onto the massif with the odd blob 


of snow here and there. They look decidedly 
uninviting, gray and creen, parched like desert. 
My last night in France was spent in a typical 
airport hotel. Good value but rather clinical in 
its handling of the hundreds of one day visitors. 
Twas given a shade of individual treatment by 
being a cyclist. Quite to my surpnse tne young 
lad on reception who booked me into the last 


‘available room suggested that 1 bring the cyl 


into the hotel... 

A large lake below is just beforé a huge area 
Of snowy peeks. This is incredibly rough 
terrain, which warrants a visit some time, 
though the way I feel after two weeks of 
battling along mountains routes the idea of 
cycling this way can be happily leit. 

Tl) Be landing in England in just over an 
hour and it will be time to start thinking again 


in pounds. I started by writing inat I did not 


want to give up the pound but that is exactly 
what T have done for the past two and a half 
weeks, 746 miles cycled, 300 miles by train; 


800 miles by air, physically tuned and 


mentally refreshed. © 
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THe Centre for Alternative 
Technology (CAT) is based in 
Machynlleth in mid-Wales and 
has been at the forefront of the. 
alternative technology movement: 
Since its inception in 1975, 
Originally intended to be a 
Statement in environmentally 
friendly living by a group of like- 
Minded individuals looking’to 
practice what they preached, CAT — 
has grown into an internationally 
renowned centre for research 
into renewablé-energy systems, 
organic horticulture, alternative 
building methods and waste and 
water treatment systems. The 
centre offers consultancy in all its 
main areas of interest, runs a visitor's 
centre open to school and university 

groups and the general public, runs 
educational and leisure courses, has 
developed a travelling exhibition and. 
collaborates with two universities on 
higher degrees. CAT also has its own list 
of publications to support the services 
offered by its free-iniormation service. The 
extract featured here isytaken from-one 
such titie:.. 


ELECTRONICS & BEYOND'S 
GREEN PAGES FOR 
SEPTEMBER FOLLOW UP ON 


THE JULY ISSUE'S SOLAR 


WATER HEATING ARTICLE 
WITH PLANS FORA 
CONTROLLER YOU CAN 
BUILD AND FIT YOURSELF, 
»DESIGNED TO SUIT SOLAR 
POWERED DOMESTIC HOT 
WATER SYSTEMS. 


solar water: heating controller is:a 

gadget used in conjunction with a solar 

water heating panel array to supply hot 
Water to your tans. In the simplest systems, 
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Figure t. The completed box with Ihe lid open 
demonstrating the circuit board anti components 


water circulates by itself. However, if you 
install a pump it means greater choice over 
where you position the panel, olus improved 
thermal efficiency. The controller isa simple 
‘thermostat that only switches on your pump 
to carry water from the heater when it’s hot 
enough to be of use. 


How to make and install a solar 
controller from standard electrical. 
components. 

This controller caf: be-used for most solar 
heated water sysiems. Lei’s look first at how 
it works and then at making the control box, 
fitting the sensors, choosing the temperature 
difference, testing procedure, installation, and 
‘some additional technical detail. 


How it works 

Tivo sensors are mounted one on the hot 
water tank and one on the solar panel. They. 
measure the difference in temperature 
between the two. When the panel is 
sufficiently hotter, they tell the controller 
automatically to switch on the pump. When 
the tank has heaied up it will switch the 
pump off. There is also a manual override 
‘switch. 


alternative 
technology 


Building the control box 
Most of the components are 
fitted on to a printed circuit 
board. This is shown in Figures 
3 and 4. Figure 2 shows tne 
circuit diagram. The board was 
designed to fit inside a plastic 
case measuring 150mm by 
80mm by 50mm, although any 
reasonable size may be used: 
you could adapt something or 
build it out of wood. It should. 
be possible to solder together 
and construct the controller, 
and put‘it in the case, with 
careful reference to the 
~~ diagrams and photograph. 
However the iollowing points are offered to 
avoid some of the mistakes that might occur. 
Three rubber grommets are fitted to cable 
hotes in the lid of the case, and the LEDs and 
switches are fitted in the lid. Take care to 
pasition these lid-mounted parts so tnat 
there’s enough clearance space when the 
case is put together. When fitting the diodes 
and the capacitor C4, make sure that their 
polarity is correct and thai the integrated 
circuit IC1 is the right way round. Similarly, 
when completing the interwiring between the 


‘components, pay careful attention to ihe 


polarity of the LEDs, to make sure they are 


‘connected the right way round. 


Check the wiring of switch S1 since this 


‘will carry mains voltage. When the 


components of the board are all securely 
soldered in place; lower the board into thé 
case you have made and connect a three core 
mains cable to the three way terminal block. 
The cable should be fitted with a 3 amp iuséd 
plug.. 


Installing the sensors. 

First, make up the two sensor leads, one for 
the solar panel and one for the hot water 
‘tank. Use twin core 7/0.25mm cable. The type 
with-one side marked with a coloured stripe 
or ribbing is idea). Al this stage each fead may 


‘be about 2 metres long. If necessary, extend 
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Figure 2. Comipiete circuit diagram 


them with more cable later; or calculate first 
the distance you want to position the 
controller irom the panel and tank. 

The sensors ihemselves are 1N4148 
diodes. Simply solder them to the end of 
each lead as shown in Figure 5. Seal the bare 
wire and joints with epoxy putty against 
water. This will harden 
in a few minutes. 

Thread the two 
sensor leads through 
the grommet on the 
end of your box and 
connect them into the 
terminal block as 
shown in Figure 3. 


Choosing the 
temperature 
difference 
The size of the 
temperature Fi 
difference between 
the tank anc the panel that switches-the 
pump on-or off is controlled by the 
component called R9. This is a feedback 
resistor of the 741 amplifier. You can choose. 
its specification to give a temperature 
difference as shown below: 


SPECIFICATION TEMPERATURE 
DIFFERENCE 


3M3 10°C 


4M7 re 


10M 3.FC 





You may wish to experiment with installing 
different resistors at different values to find 
the one that works best jor your conditions. 
Alternatively you coutd fit a variable resistor, 
and having found the optimum position, leave 
it-there. 
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Test procedure 

You're ready to try it out. Plug in the unit and 
turn switch $1 on. If it's al! connected 
properly, the red LEDs should light up. Now 
switch $2 into the auto position. Take cere. 


‘The fuse clips and components near the 3- 


wey terminal block are now live, as is the 


back of switch $1. 

Next, ensure that the two-Sensors.are near 
fo each other, and therefore at the same 
teniperature. Turning the preset dial VR1 
should-cause the relay and the green LED to 
turn on and off. li it does, the next step is to 
fin the correct point at which to set VR1. 
This is done by turning it until the relay just 
cames on. Then turn it back until it is just 
Past, the point at which the reley turns off. 


Five degrees oi rotation past the turn off 
point is about right. Leave it there. 


You're now ready to see if a temperature 


difference between the sensors turns on the 


Switch. Find something hot like a soldering iron 
and hold it near or against the panel sensor. 
The relay should click on afier a few seconds. If 
you then ledve the sensor to cool down fora 


few minutes the relay should 
tum off. ff it does ail this you've 
succeeded so far. Now 
disconnect the unit irom the 
mains. You may now install -it. 


Installation 


In a typical solar heated system 
the solar energy collected by 
the panels is pumped to the 
pre-heat cylinder (see Figure 7). 
The pump is switched on by the 
solar panel controller. This pre- 
heated water is then drawn 
through the existing hot water 
tank. 

The pump should be 
connected to your controller on 
the terminals marked L1, N and 
E on ihe controller’s four way 
terminal block. Take note of the fact that 
términal L2 is-live when the green LED is off. 

Now you can position the controller box. 

It should be in a visible and accessible 


‘position so the switching of the pump can be 


‘monitored. It should also ‘be somewhere 
where the temperature won't vary widely. 





Don't put it in the attic. 
It’s now time io fix the sensors. If you 


‘don’t get this right, the whole system won't 
‘work. Firstly, don't run the teads near mains 


leads, because they cause interferance. Fit 
the sensors in place with epoxy putty or 
Silicone sealant and cover them with 
insulation, such as polystyrene. Figure 6 
shows this arrangement. Thetank sensor 
Should be mounted on the pipe running from 
the pre-heat cylinder to the solar panels, and 


2S near as possible to the tank. The actual 
sconnection flange is an ideal place. 


The panel sensor goes on the outlet pipe 
inside the box of the last solar panel in the 


‘sequence. After the putty has dried, you're 


now ready to switch on, and the whole 


system should work. 
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Insert pic and caption Figure 7. A typical 
system design employing solar collectors to 
Dre-heat water before the immersion heater 
or boiler finishes the job. This system is 
pumped and uses a solar controlier. 

For those looking for further information 


on this end related subjects, CAT is offering a 


number of books, products and courses to 
Electronics & Beyond readers. For further 
details and to order contact CAT Mail Order 
Department, CAT, Machynlleth, Powys, SY20 
9AZ. Tel. 01654 705959 or visit the website 
af cat.org.uk and quote the reference 
E&8003. 


Parts List 
Resistors: 
RT.R2 4K7 
R3.R13 TOOR 
R4.R5.RG 2K2 
R7.R8 TOK | 
RY 4M7 (see note) 
R10 TK5 
RV 330R 
RIZ.R14s 2K2, 0.5Watt 
RIS 1K TWatt 
VRI 100R cermetipreset. 
Capacitors 
ci 470nF capacitor 
‘| polyester 100V 
C2.C3 {)O0nF capacitor 
polyester 100V 2 
Ce 330uF capacitor 
| radial electrolytic 40V 
Cou 100nF suppression 
capacitor | 
Diodes 
Di 8V2 zener diode 
D2,03.04 1N4148 3 
05.06 1N4002 or 1N4007. 2 
07 green LED (with clip)! ~ 
D8 red LED (with clip) 
Miscellaneous. 
TRI BC182L transistor 
Il LM741.opeamp 
RLA 10A single pole 
changeover relay, 
24N coil 
Tr 3 VA transformer: 
240V primary, — 
20-0-20V secondary 
St d.p.s.t. rocker switch, 
240V AC 4A 
$2 §.p.s.t. toggle swilcl, 
30V DCIA 
FST ‘amp fuse 
3 Way- terminal block 
4 way terminal block 2 
p.c.b. terminal pins “To 
fuse clips | 2 
plastic case 
rubber grommets a 


printed circuit board 
twin 7/0.25mm cable * 
epoxy putty and (maybe) silicone sealant: 
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Publications 

Tapping the Sun: A quics fo 
solor water heating. B. 
Home, P Geddes. 

Offer price £3.15 (£3.50 rrp) 
All you need to know before 
buying or installing a Solar 
water heating system. How it 
works... Types of 
panel...Costs and 
benefits... How to fit a panel. 
into your plumbing system. 


and also make idea! practical 
projects for schools and 
science courses 


Solar Energy: a fortsheet, CAT. 
Spp, A4 
\Ofier price £2.70 (£3.00 rrp) 
-AQ introduction to solar power: 
covering passive solar building 
design; the collection of solar 
heat jor storage and use as a 
low temperature heat for water 
| ? | and space heating. 
Solar Water Heating: A Diy TN4148 
guide, Paul Timby. 28pp | ; Diets 
Offer price £5.40 (£5.99 rrp) 
This practical DIY guide is ponel. Jurgen Streib, 134pp 
packed with photographs and Offer price £13.50 (£15.00 rrp) 
diagrams designed to help -++ Twincable | The central idea of this book is 
you through the process that solar panels ought to be 
from design to construction constructed in the respective 
and insiallation. The panels countries where they are being 
described in the book can be made by anyone —siuséd. Covers everything from building panels 
with basic woodworking and plumbing skills to testing their efficiency. 


Hot Water from the Sun: How 
fe construct your awn solar 












Venis Solar expansion tank 





Domestic 

he! water 
= 
Auxiliary heal 
from immersion 
ale oF existing 





a 





* Avoids thermo-syphon cooling al night 
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Solar Water Heating Resource Guide, 

CAL l4pp 

Offer price £1.80 {€2:00 rrp) 

Complete listing of consultants, 
manufacturers and suppliers, sources of 
information, products.and courses...names, 
addresses. telephone numbers and websites. 


iN ih 


nif 


Products 

Clip Fin Solar Collectors 

Offer price £4.19 each or £45.00 for 12 
(€4.65/£50.00 rrp) 

High conductivity aluminium sheet, designed 
‘to clip on to standard 15mm copper water 
pipe as pari. of a solar flat plate collector. This. 
provides efficient transfer of heat to the 
water in the pipe, and makes DIY solar 
collectors easy io construct. Each fin 
measures 380 x 200mm. 


Courses 
(When requestion information or booking 
details please quote E&B0D3.) 


Solar Water Heating Systems: 

October 5-7 2001 

Fees: High waged. £230; waged £57 Tion- 
swaged/student: £120 

This course is ideal for those who want to 
design or install a solar water heating system. 
Sessions will cover types of collector, energy 
Storgage, plumbing and controls. There will 
be practical tuition on the construction of a 
collector and in-depth instruction on the ‘ 
design of solar heating systems. 


Introduction to Renewable Energy ce 
Systems ~m 
Seotember 24-27-2001 a, 
Fees: High waged: £230;waged: £170; non- 
waged/student £120 

This course will look atthe potential for j 
generating your own electricity from wind, 

Water and solar power and also at the. 

possibilities for reducing energy = 


consumption. It will be led by CAT engineers ~! _— 


and based in CAT’s unique Eco Cabins, which 
have their own renewable electricity supply. 


Fo¥ £16.00 per year you can join the 
Alternative Technology Association, CAT's: 
member organisation, which entitles you to 
quarterly copies of the journal, Clean Slate, a 
10% discount on all CAT publications and 
other members’ benefits. Contact ATA on 
01654 705988, quoting: the reference 
E&B003. 
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THANKS TO HIGH INTEGRATION, SHARP’S NEW LH79531 
IS ABLE TO SAVE ON EXTENSIVE PERIPHERALS AND 
COSTS IN INDEPENDENT DEVICES. HERE GUNTER 
WAGSCHAL FROM SHARP MICROELECTRONICS EUROPE 
EXPLAINS WHAT THE CHIP !S, WHAT IT DOES, AND WHAT 
POSSIBLE USES AN INTEGRATED DEVICE 
SUCH AS THIS COULD BE PUT TO IN 
PRACTICAL TERMS. 


r 


a complete electrenic vendor on @ single chip 





micro electronics 


= 





. 


J ce 
> ae 
se 7 eg 


— 





technician to upload a software update vie 
the USB or those vwho insiall the vendors to 
collect wireless via IrDA the records of 
operating hours, sales operations or 
uploading new prices. The same way mabile 
phones could be connected over IrDA for 
cashless pay, as soon as the 
corresponding standards. are 
fixed. 


igh-performance colour disslay-and 

speech output, even buying 

communications with mobile phones.is: 
nothing unusual anymore for modern: 
automats: Those practical solutions can 
already be done with standard PC 
components. Although this is not always-very 
customer friendly — 
“whereas a windows 
error message 
might just make 
you shrug your 
shoulder or smile, a 
non functional 
ticket machine or a 
failing info board at 
the railway station 
can sure create 
some anger. 
Especially in tight 





— ee? a. 


hip LH 


SHARP’s Highly Reflective 
TFT, and DMTN Panels. So 
it is possible to connect an 
attracijve colour display in the vendor 
mechine. Moréover, the LH 79531 has more 
peripherals integrated on a chip than many 
PCs in several 1/0 chips: real time clock; 





— 





situations. Only at 
first glance do the 
PC based automats 
Save money: 
hardware and 
software costs — 
the hich energy bill 
and the continuous need for maintenance 
results in higher costs in the end. 

To avoid these problems SHARP have 
‘developed an embedded solution with ARM 
chips. The new LH7953]1 is a 32-bit 
ARM7TDMI"™ SOC featuring an integrated 
programmable colour LCD controller 
supporting up to 1024x768 resolution, up ta 
64,000 colors and 15 gray shades allowing 
direct interface to STN, CSTN. TFT, and 


\ | USS Periph. 
| 
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DMA, USE- and IrDA interface with 4 mbps, 
PWM,.dual UART and triple timer are only-a 
few points to mention. 

SO an automatic veridor machine using the 
{H 79531 not only uses a lot less power than 
a PC solution, it is also complete from the 
beginning: No additional plug in boards are 
necessary for providing the necessary ports; 
infrared snd USB are not only ‘on board’ but 
even ‘on chip’. This will help a service 





The PWM/UART modules 
make it easy to turn the 
display into a touch screen. 
The PIO can address the 
ticket printer or receipt 
printer directly. The integrated programmable 
PLL oscillator generating system and 
peripherat clack cycles from a single 
inexpensive 32 kHz crystal leads to low power 
consumption at full 60 MHz: 

performance. Thanks to 

power management the 
chip can be set to-several 
energy saving modes. 

According to the actual 
— performance requirements 

the system clack can be 

set via the PLL and 
independently the 
peripheral clock and thé 

CPU itself to match the 
factors. Current 

- consumption and system 
performance match the 
needs. 

So a'machine may look 
rather expensive at first 
glance compared io the old 

non-inielligent solutions...but 
turns ‘out to-be much less expensive in 
practical use. In case of failure or incursion 
the system may even call service or sentry 
itself: Nat lo mention much better customer 
service — which passport photo machine 
would you prefer: the one that just flashes, 
‘you or the one that shows you the photo on 
the screen and asks if you fike it that way? 
SHARP on the web: wiww,sharpsme.com “) 
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Microcontroller-based 4 Digit 
Counter Modules 


‘anki Frank Crivelli 


Odern electronics is allowing products 
~ consumer, industrial, scientific - to 
be produced with more features in 
smaller packages at less cost than ever 
before. Electronic Engineers must find new 
ways to meet these challenges. Not too long 
ago, the controller for an appliance like a 
washing machine or microwave oven would 
be a mechanical timer or perhaps discreet 
components.(switches, transistors and 4000 
Series logic, etc}. However, all these things 
take precious space and are difficult to design 
and update or reuse for different product 
models or revisions. 

Today, these problems are neatly and 
cheaply solved with microcontrollers — single 
chip computers complete with 10 pins, RAM, 
Program Storage (ROM) and sometimes other 
useful features like ADCs, UARTS and PWM 
drivers. One simply arranges for relevant 
inputs (switches and sensors) and outputs 
(motor drivers, LEDs and displays) to be 
connected to the microcontroller and writé 
some software to manage the lot. 

The space saving and cost effectiveness of 
these small wonders are excuse Enough to use 
them. But when you consider tie flexibility 
they provide to adapt the control system to 
changes in the device or consumer demanded 
functionality they are indispensable. It's 
simple, you change the software (which can 
often be done in circuit) and the same 
hardware will perform the new task. 

There are very few fields left in eléctr6fic 
engineering where microcontrollers have not 
made their mark, so it Is very important to 
Engineers to understand how to apply them 
in their designs and how to develop and 
debug their software. Luckily there are many 
sources on the Internet open to the Engineer 
and Hobbyist alike thai provide free tools. 
examples and designs. The manufacturer of 
the microcontroller will have lots of details in 
the datasheet and-application notes and so is 
a good place to start. 
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WELCOME TO OUR NEW 
HANDS-ON CORNER FOR 
ALL WHERE YOU CAN BUY 
AND BUILD YOURSELF A 
TOTALLY ORIGINAL 
ELECTRONIC KIT OR 
PERHAPS YOU WOULD 
PREFER TO CHOOSE THE 
PRE ASSEMBLED KIT 
OPTIONS AVAILABLE. WE 
AT ELECTRONICS AND 
BEYOND HOPE YOU HAVE 
LOTS OF FUN AND 
ENJOYMENT FROM THESE 
PAGES AND OUR AIM IS TO 
PROVIDE YOU WITH 
VARIETY EACH MONTH SO 
YOU ARE ABLE TO LEARN 
AS YOU MAKE THE 
PROJECTS. 





AS-an example of this great iléxioility, this 
article presents tv/o simple, low-cost, four- 
digit counter modules. One will count up or 
down and the other will count down in 
several user-defined ways from-a preset 
value. The main difference between the 
modules is the software .in-the 
microcontroller. 

The use of an ATMEL AVR microcontroller 
allows the circuit to be greatly simplified vith 
no on-board crystal required, and a larger range 
of useful features to be provided then could be 
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achieved with conventional logic circuits. 

For instance if we wanted to imptement-a 
simple counter with conventional togic, we 
would need a counter for each digit (say 
74LS192, a BCD Decade Counter), and then 
we would need to drive a seven segment LED 
display using a BCD to.7-Seqment driver 
(74LS47). Straight away we have eight ICs 
(two per digit). Then we'd need some glue 
logic to hang everything together. Then we 
‘cet a counter that can only count up. Te fit 
this into a reasonable space we'd have to use 
a double-sided board with plate through 
holes because there are a large number of 
connections required between ICs, we might 
even need to go to surface mount 
components to reduce the size. It begins to 
get very expensive and complex, not to 
mention tedious (if not impossible) for the 
hobbyist to assemble. 

With the microcontroller solution 
presented here, this complexity is 
reduced to one IC only anda 
handful of discreet components to 
condition the input and output 
signals, all on a small cheap 
single-sided PCB. All the hardware 
complexity has vanished into the 
software where finding and fixing 
errors IS easy. As we Shall see we 
also get the ability to change and 
add more useful features and 
‘modes oi operation easily. 

The Up/Down Counter (Kit 129) 
has an overflow output allowing 
multiple units to be chained 
together for greater counter 
range. The unit will count between 
0000 and 9999, producing the 
overilow pulse when the count rolls over to 
0000. 

The Presettable Down Colinter (Kit 154) 
allows the user to program a Starting count 
and select one of four different operating 
modes which determine what happens when 
‘the count reaches 0000. 


Circuit Description 
Both modules are almost identical, the 


display driver, the power supply and the 
Outpui-arée identical. The differences are 
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confined to the inputs and their ‘meaning’ to 
the microcontroller. Lets start by looking.at 
the identical parts of the modules. 

The counter modules are designed around 
an AT90S1200 AVR microcontroller from 
ATMEL (www.atmel.com). A detailed product 
datasheet is available from their website. This 
particular device was chosen bécause it has 
an internal R/C oscillator eliminating the 
need for.an.external crystal,.simplifying the 


Description 


(falling edge) 


pulsed. 





Tablet. 


circuit and reducing component costs. 

The display unit is a four-digit, common 
anode, multiplexed, seven-seqment LED 
display. This means that the LEDs in a single 
digit share a common anode (positive) 
connection. The cathodes (negative) of the 
segments (a, b, c, ... g, dp) are connected 
across the four digits forming a matrix. 

Multiplexing results is fewer connections 
and board space being devoted to the display 
and reduces the number of outputs from the 
microcontroller required to drive the display. 
However, the drive signals become more 
complex dui this is relatively simple to 
achieve in the microcontrojler’s program. 

Bits 1 to 7 of the microcontroiler’s Port B 
are connected via 270-ohm current limiting 
resistors (R1 to R7) to the shared segment 
pins. Four of the Port D bits aré then 
connected to drive the four common:-anodes 
via Q1 to Q4, the PNP transistors. Resistors 
R8 to R11 protect the transistors from 
excessive base current which otherwise could 
destroy them. 

To display the current count, the 
microcontroller cycles through each of the 
four digits one at a time, providing current to. 
the anode of the digit by turning on the 
appropriate transistor (driving the base lov). 
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Soitware. 


Lt then arranges for outputs connected to thé 


segments it wishes to light to be driven low 


so that current can flow from the transistor, 
through the LEDs in the display and to ground 


via the microcontroller port. The segments it 
wishes to remain unlit are driven high. 

After approximately 1ms, the display is 
extinguished and another Ims delay occurs 
then the next digit is Jit. This. then continues 
for the remaining digits-and' the.cycle starts 


— ‘eo a = — ~— 
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Reset the current v value of neon? to 0000. 


‘Increment (or decrement) the value 0 of thé counter, if the ‘counter rolls over 
to 0000, an overflow pulse is generated. The clock input is débounced in: 
software to prevent extraneous counts when mechanical sv ‘itches are used. 
This is achieved by ensuring a high to low or low to high transition remains 
valid for more then. 15ms. This means the maximum count rate is around 
30 counts per second. Tne count is: triggered on a high to low transition 


cS 


Controls’ the dir irection of the courier When unconnected, t the counter vil 
increment, when driven low (grounded) it will decrement. 


When grounded the counter vill. not count even if the clack input is pein 


This is an open 7 collector output. When the count rolls over to 0000, it is 
pulled to ground by the circuit for approximately 25ms. This may be 
connected to the Clock input of the next module to create a counter with a 
larger range or used io drive a relay, indi icator or other circuit. 


again. Therefore it takes about 8ms to fully 
display the current count, which is much too 
iast jor the human eye to discern so it looks 
like a constant display to us. 

The software programmed into ‘the 
microcontroller uses a timer that triggers an 
interrupt about every lms to achieve this. 
When the interrupt 
accurs the next 
display is set up or 
the-current display 
iS extinguished. 
Tnis allows it to be 
moniioring the 
inputs without 
constantly worrying 
about handling the 
display, simplifying 
the design of the 


Transistor Q5;-an 
NPN device, 
provides an active 
low open collector 
output for the: 
overflow Sigrial in 
the up/down 
counter version and the output signal in the 
preseitable down counter version. The 
remaining bit (Bit 0) of Port B crivés this 





transistor vie R18,.a 1K-ohm resistor.-Q5 is 
protected by Zener diode 71 that will break 
down and conduct if the voltage across Q5 
exceeds 334 or it will conduct if a negative 
voltage is applied to the collector. This is 
needed when driving inductive loads like 
relays as the back EMF generated by the 
collapsing magnetic field in the coil when the 


current is turned off can easily exceed ihe 


rating of the transistor and destroy it. 
Power for the circuit is provided by an 


external 9 to 15 volt DC power supply and is 


regulated by 1C2, C4 and C5 resulting in a 5- 
volt supply. [C2 is a 78L05 low current 
voltage regulator that needs about 2.2 volts 
of headroom to ensure regulation so you 
must ensure that the yoltage supplied to it 


doesn’t drop below about 8 volts. Diode D1 


provides reverse bias protection in case the 
power supply is connected the wrong way 
around. 

Now lets look at the input circuits forthe 
different modules. 


Up/Down Counter’ 


Kit 129, the Up/Down counter-has four‘inputs 


and one output. (see table 1) 

The four inputs are atl pulled figh by the 
1K-ohm resistors and have a low pass filter 
formed by the 27K-ohm resistor and 1nF 


capacitor to filter out high frequency noise 


irom the line to reduce the chance of false 
triggers. This filter’s time constant is 
approximately 20us and any pulses shorter 
then this won’t make it to the 
microcontroller. A 20us time constant 
equaies to a frequency of SOKHz. The inputs 
are also debounced in software with the level 
in the input needing to 
be constant for 15ms 
before it is recognised 
as @ valid input. 


Presettable Down 
Counter 
Kit 154, the Presetiable. 
Down counter is a little 
more complex. li has 
two pushbutton 
switches added to:its 
inputs. These are used 
to program the preset 
value and operating 
mode. This module has 
three inputs and one 
‘output. (see table 2) 
Like the other 
module; the inputs are 


sulted high byl 1K*ohm resistors, The Count 


and Reset inputs have the same low pass 


filtering applied with the 27K-ohm resistor 
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and inf capacitors. 

The SET switch is connected directly ‘to 
Port D, Bit 4 with a 1K-ohm pull-up resistor:. 
There is no need for filtering on this input as 
the microcontroller will debounce it in 
software. 

The INC switch is interesting as it is shared 
with the Count input. This is an example of 
making efficient use of the available inputs; 
This can be done because in set-up mode, no. 
countina in done. This also means that the 
INC button can be used to decrement the 
counter when it is running. 


Software 


The software for the microcontroller is not 
supplied however this description is provided 
for those who are curious or want to have a 
go at creating their own. 

The first thing the code does is Set up all 
the inputs and outputs and initialises ail the 
internal state. it then sets the count to the 
deiault value (0000 or the preset depending 
on the module) and starts the internal timer. 

The timer is set to trigger an interrupt 
every 200us (observant readers will notice I 
said lms earlier, I lied for simplicity). When 
the interrupt occurs, the handler routine 
updates various internal counters used for 
debouncing inputs, output pulse timing and 
ihe display timer routines. ff any of these 
counters reach zero they need attention and 
are processed. For example, every 1ms the 
disolay routine is called to update the 
display. 

The main loop:constantly monitors the 
inputs and sets up the debounce counters 
when they change. If a valid clock pulse is 
detected and the count isn’t disabled:a. 
routine to either count up or down ts called. 

The count is stored as four binary coded 
decimal (BCD) values, so constant conversion 
is not required in the display driver routine. 
This is updated by the caunt up or down 
routines and if the value changes to 0000, the 
overflow output of Kit 129 is activated and a 
counter set up to turn it off in about 25ms. In 
Kit 154, the output is determined by the 
current operating mode. 

The display update interrupt roufine.uses a 
BCD to Seven Seqment conversion routine-to 
map the 0-9 value of the diait being 
displayed to the correct output for driving-thée 
segments in the display. 

The Presettable Down Counter also has a 
Set-up mode that is entered when a high to 
low transition is detected on the Set input. 
This allows the preset couni value to beset 
one digit at a time and the mode to be 
selected. 
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Description 


Up/Down counter. 





‘table 2 


‘Construction 

Kit 129 and Kit 154 include all ‘components, a 
high quality PCB and a pre-programmed 
microcontroller. All you will need is:a power 
‘supply and a clock source. 

Start construction by separating ‘out all the 
components in to values, use the parts list as 
@ guide. I'd suggest a fine conical tip on your 
Soldering iron, as there are some small, 
closely spaced pads especially for the 
transistors. The PCB is very good and has a 
‘solder mask so it isn’t too. difficult to avoid 
solder bridges. 

Stari by installing the resistors. Pay 
Particular attention to R4 as it is situated 
under the socket for the microcontroller. You 
may want to leave it for last and ensure the 
Socket fits over it before soldering it and the 
IC socket in. 

Next put in the capacitors, paying attention 
‘to C5 as it is polarised and laid over. I’d 
suggest that you bend the leads at a right 
‘angle and then insert into the board and 
Solder to avoid having the legs too short.to 
‘bend over Jater. 

Install the two diddes next, ensuring that 
the stripe on the cathode (striped) end 
‘matches the stripe on the PCB overlay. 

Now install the transistors dnd IC2. Don't 
Get these confused, there are four BC557s 
(Q1 to Q4), one 8C547 (Q5) and the 78L05 
(IC2). Use the outline on the PCB as-a guide 
for orientation. Q1 to @4 and IC2 are close 
together and close to the edge of the LED 
display so get then as low. as possible and-as 
‘Straight as you can So they wont get in the 
way. Double check that you don't have any 
solder bridges across the transistor pins as. 
they. are close together. 

Hf you're building Kit 154, install the two 
switches. They will fit with the pins coming 


| Reset tne current value of the counter to the preset value. : 


This-is an open collector output When the count rolls over to 0000, the. 
Current operating mode determines what this output does. 





Decrement the value of the counter. if the counter rolls over to GO00, the 
current operating mode determines the output pulse and new count value. 
For more information see “Using the Modules”. The count is tiggered on the 
hign to low transition. Software debouncing is optionally applied to tne 
count signal using the Rate input. li it-is enabled, it is identical to:the 


Select if software debouncing Is applied to the count input signal. if high (by 
default) debouncing is applied, if driven low (grounded) debouncing is not : 
_ applied. This is useful if the count is derived from another logic circuit that 
doesn't exhibit extraneous pulses like a switch can do. If debouncing is 
disabled, the count input can be clocked a lot faster. Note that this .inputis 
not debounced at all as it is meant to be set pennanently. 
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out towards the display and the connector. 

Install the LED display; the decimal points 
ago towards the microcontroller. Then install 
the two-pin header for power (Kit 129 only) 
and the ten-pin 90-degree header for the 
inputs and ouiputs. The kit also includes a 
sockei jor this header; this doesn’t mount on 
the PCB but can be used to make-connections 
to the completed module: 

Insiall the microcontroller into-itssocket 
and you're done. Apply power'to the unit and 
you should see 0000 displayed (this is the 
power on default for both modules. ff you 
“short the two count pins (or press the Inc 
‘button on Kit 154) the display should 
increment (or decrement). 


If it doesn't work 


Poor soldering (dry joints) is probably the most 
common causé of problems. Check all your 
Joints under a cood light; they should all be 
‘Smooth anc shiny. Resolder any Suspicious ones. 
Keep and aye out jor solder bridges.and pads 
‘that you may have forgotten to solder as well. 

Make sure that you inserted the diodes the 
‘correct way and that the microcontroiler is 
also the correct way around and securely 
sitting in the socket. Also check the 
electrolytic capacitor C5. 

Make sure that you didn’t mix any of the 
transistors up and they are in their correct 
places. This includes iC2. 

Use a multimeter to check the supply 
Voltage. Measure it from the cathode (strip 
end) of D1. It should be at feast’8 volts or 
IC2 (the 5 volt regulator) will have difficulties 
‘and not operate correctly, 


Using the Madules 

The counter module has ‘three. or four inputs 
and one output that are accessed via a ten- 
way header. The input lines are all active low, 
which means that grounding them preforms 
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their function. More correctly, each of the 
inputs is normally pulled high by the module 
circuttry and must.be pulled low io become 
active. 

Each of the lines has a corresponding 
ground pin beside it, simplifying the 
connection to a switch. The input lines may 
be connected to simple ‘make’ contacts, 
switches, relays or even open collector 


outputs from other circuits. 


The module requires a 9 to 15 voit DC 


Description 
Count Stop, Output Hold. 


value. 
| Over-Count, Output Hold. 


Occurs. 





from there: 


Table 3 


power supply and consumes between 20mA 
and 40mA, depending of the number being 
displayed. A small plug pack will easily supply 
enough power for several modules. 
Alternatively the module could be battery 
powered. 7 

Kit 129, the Up/Down Counter is fairly 
Straight fonvard. Just connect a switch to the 
count input and Set the direction.on the 
Down input and you're ready to go. However, 
Kit 154, the Presettabic Down Counter, is a 
little more complex. 

Connect the count input ant output as 
needed, and then apply power to the unit. By: 
default, it will dispfay 0000. It will overilow 
to 9999 and continue counting down with 
clock inputs until it reaches 0000 again. This 
is Mode A, and it is the default mode. See 
table 3 for a description of each of the 
modes. 

"The twvo pushbuttons marked, SET and ING. 


aré used to configure both the preset value 


and the operating mode. The preset value-is 
entered one digit at a time starting at the 
thousands and then the Mode is selected: 

To enter the programming mode, press the 
SET button. The display will show the preset 
value for the thousands digit and the rest of 
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“Auto- Reset, One-Shot Output. 
When the count reaches 0000, the counter automatically resets itseif to 
the preset value and the output pulses-goes low until the next count pulsé 


Over-Count, One Shot Output. 
When the count reaches C000, the output goss low until the next count 
pulse occurs. The count will wrap around to 9999 and continue counting 


ene tee eo a El oN ote edd ae lea ht aatatn helices. 


the display shows a minus (-) sign. Use the 
INC button to select the required value then 
press the SET button to advance to the next 
digit. 

Continue setiing each of the preset digit 
values unit the last one is sét. The display will 
now show ihe current operating mode with the 
letters A, b, C or d. Use the INC bution to select 
the desired mode and press the SET button to 
accept it. This will also exit programming mode 
end the counter is réady for use. 


‘When the count reaches 0000, the output goes low and: stays low. The 
counter stops counting. The counter must be reset to continue counting 
again and to reset the output. When reset the counts s: 


setto the preset 





‘When the count reaches 0000, the outpirtigoes low and stays low. The. 
count vdll wrap around to 9999 on the next count input and continue 
counting from there. The output will remain fow untl the module is ees 


ae 


Software Flexibility 


To illustrate the power of using:a 


microcontroller versus discreete ldgic ‘circuit 


the following ‘user requested’ modifications 
have been made to K129.at no cost to the 
user since the change was very easy to do in 
software. 


SABA DIE) DB tite lie case 


Please make cheques payable to: 

Quesar Electronics Ltd and quofe ENBOO7 
On any order 

All major credit cards eccepied 

Stamiard Stopping Rates. 





if reer +-£2 
BUFO PE ...ccsccenerserennnroreeese PESIST.25 
US/Rest of Worid ........ +£10/514.50 





co CONSTRUCTORS CORNER 
Please order me the following Electronic Kits from Constructor's Corner: 
denannce'scnanntunegeves £13:95/$19.95 (plus-shipping) 
wssigtstessstssnernesteys £22-99/332.95 (plus shipping) 


— seseaeeeeeeeeese £13,95/$19.95 (plus shipping) 


scuxepiatinngs woe £22'95/$32.95(plus shipping) 
VAT included 


[| Order No: 3129KT (Kit Form) .occcceese 
|__| Order No:AS3129 (Pre-Assembled)...~... 
‘a Order No:3154KT(Kit Form) .s:.cccccc..ccccceeee 
|__| Order.No:AS3154 (Pre-Asserribled)........... 


aC se as eas eee 


» Count by jive instead of by one. 

» Show digits ‘upside down' so the PCB couls 
be placed in.a predesigned box upside 
down. 

* Only display digits on a 'keypress’ so that 
the kit could be more efficiently battery 
powered. 

These were done by simply changing. the 
software. Try doing that with discreet.logic 
circuits! 


Further Information 


The following may be good: Starting points:to 


find more information: 


ATMEL (makers of the microcontroller used 


in this project) wwsy.atmel.cam 
They have product datasheets for alt of their 
microcontrollers with detailed information 


‘avout using and programming them. 


DIY Electronics (kit supplier for this 


iproject) htto://kitsrus.com 


They also have an AVR Programmer kit-(Kit 


122) and BASCOM Basic Compiler that are 
useful for people wishing to experiment with 
AVR microcontrollers. 


Alternatively access www:avr-forum.com to. 


find out the latest up-to-date information on 
the range of AVR tools. 


Questions Or comment about the Kit can be 


directed to Peter Crowcroit. 


peter@kitsrus.com.Technical questions may 


be directed to the kit's designer Frank Crivelii, 


firank(@ozitronics.co 


Kit Availability 





-A kit of parts for Kits 129 and Kit 154 may be 
‘obtained from Quasar Electronics, and from 
‘Kanda/electronicsandbeyond.com 
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have been making PCBs this way for many 
years now and have always set the 

. &xposure period with a mechanica!, mains- 
driven timer. But my mosi recent board was 
spoiled by gross over-exposure caused by the 
not entirely unexpected failure of the 





Mains Switching 


by David Ponting 





MAKING PRINTED 
CIRCUITS THROUGH THE 
PHOTOGRAPHIC PROCESS 
OF EXPOSING TO UV LIGHT 
THE SENSITISED SURFACE 

OF A COATED COPPER 
BOARD REQUIRES THE 
EXPOSURE TIME TO BE 

CAREFULLY CONTROLLED. 


projects to make 





became clear that a switch with the particular 


iéatures I needed '\as going to have to be 


‘somewhat ancient switch. It was clearly time homemade. 


to find a.modern replacement. A number of recently published circuits I 
This was surprisingly difficult. In fact I researched described timers -with very 

could not find 2 single commercial timer accurate timing facilities but all of them 

which would reliably and accurately control a. involved the use of a microprocessor and/or 

piece of mains driven equipment for a period a computer, pretty big sledge hammers-to 

of time from a few minutes to an hour, and crack the nut I had in mind. In any case, how 

with an accuracy of +/- 1 second. It soon many of us have the finance, or even the 
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Figure 1. Timebace 
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room in our work area, to 
dedicate a computer to sucha 
lowly task. 


There had to be a simpler 
solution. 

Lookina through the various 
componenis’ catalogues, ! 
found that the 7217, an old 
but reliable workhorse timer 
IC, was still readily available. 
It seemed to.be obtainable 
only in its 'BIFI’ form but that 
was fine for my purpose since 
this designation means that. 
the IC counts in sixties, and 
outputs its maximum count in 
the 5959 form rather than 
9999. 

So here was the foundation 
of a digital timer which could 
switch my UV light off after 
any exposure and have the 
accuracy and repeatability needed. Of course 
its use need not be limited to this single 
function. I foresaw many applications jor a 
Mains-switching, timer. 


Haw the circuit works 

Pin 8 of the 7217 is its clock iAput-and putsés 
at this pin are counted by the IC. Con- 
sequently the first thing needed is an 
accurate timebase to provide the necessary 
reference frequency. Such a timebase is 
shown in Figurel. 


IC4 
7217 
BIFI ? 


13 = NC: 


er a nc 5 5 Seem pei) 
s+} bp Shere 6 ie is! 


Figure 3. Set and display 
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5, VOLTS 





Figuré 2. Contre! 


1C1 is a standard CMOS oscillator-and- 
divider chip which when used with a 
4.194304 MHz crystal and wired as shown, 
will divide that frequency down to an output 
at pin 13 of two pulses per second. This is 
routed to IC2 pin 10, the clock input of a 
second divider chip. The output from pin 9 of 
this IC provides the input frequency divided 
by 2, which was all that was needed for niy 
Primary purpose. 

However, to make the timer as universally 
applicable as possible, why nat include as 


aaa = = —_ = : , — 


CONTINUED IN 
FIGURE 4 


many edditional features as feasible? This 
explains the further components around the 
rest of [C2's internal dividing chain which; 
when wired with the four diodes in the way 
shown, provides an output at pin 4 of the 
input frequency divided by 120. In other 
words IC2 outputs two signals: one pulse per 
second and one pulse per minute. The one- 
pole-double-throw switch $3 determines. 
which of these provides the clocking signal 
into pin'8 of IC4. 

All the internal counters-of IC2 are fesér 
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= pNORMAL 
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RELAY C/O ALTERNATIVE 


CONTACTS 
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Figure 4. Pewerand mains switching 


when its pin 11 (normally low via 
the diodes D2-5) is taken high. 
This happens when 82 is pressed. 
Whether pin 11 ts high or low, its 
State is inverted by gate 1C3a and 
routed to IC4 pin 14. This pin 
needs to be high when the 7217 is 
in .its counting mode but resets all 
IC4's internal counters when taken 
low. So $2, with gate IC3a, 
provides a reset function for both 
IC2 and 1C4. 

On/off switch $1 resets IC1 by 
taking pin 5 low when the output 
of half-second pulses siops. But 
this switch has no effect on the 
current count of IC2, other than io 
hold that count exactly where it is. 
Releasing $1 will restore the 
output of (Cl and the count on 
IC2 will continue from where it 
was. So this switch produces:a 
HOLD function for the timer. 


G : —.. 
| 6 00000000 
Pin 2 of I1C4 is marked ZERO and 


©090009009906660900 
Is one of the two major outputs [ I 


irom the 7217. The output at this : } 104 
pin ts high ali the time IC4 is 
counting down and only when the 
count reaches 00.00 does it go 
low. The: purpose of diode D1 now 
becomes clear. While IC4 pin 2 is 
high, IC1 outputs 2 pulses per 
second. But when IC] pin 5 is eet Cert es 
pulled Jow via D1l-as the 7217 pin 2 | 


goes low at-00.00, IC] is reset and ©G0000000 
CS AYO 


held so, Consequently all counting | ca (Oxei0) 
stops with the display at 00.00-and = | ; QD” GF#O 


the timer is then ‘at rest’. 
Oiher than noting that gate [C3b 


ii 


999000000 0 | 


Figure 6. Component positioning 
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IC6 7805 
5 VOLTS 


WIRING SHOWN TO 
REAR OF SOCKET 





is wired as an inverter and hence the 
output at its pin 3 ts always in anti- 
phase with the state of IC4 pin 2, let 
us delay discussion of switches: 54 
and SS. 

Figure 2 shows some more of the 
conirai end output features. IC4 pin 
3 is niarked INTERVAL and is the 
second major output of the 7217. 
Normally a timer is expected to 
switch sometnhing on at the start of a 
timing period and switch it off at the 
end. Pin 2 provides this function. But 
the INTERVAL output at pin 3 allows 
a different switching sequence. 

In the INTERVAL made it is 
possible to choose a moment 
between the start and finish times 
when IC4 pin 3 changes state to 
provide an interim switching point. 
With the timer running or at rest, 
this INTERVAL pin is usually high. 
But whén the chosen intermediate 
setting Is reached during countdown, 
pin 3 goes low for just the length of 
oné inpui pulse. 

Now let us Consider the effect on 
gate IC3d of the outputs from pins 2 
and 3 of IC4. 

After the timing period starts, both 


inputs of gate IC3d will be high.and 


hence its output is low. When the 
"INTERVAL’ moment ts reached, the 
input at pin 12 of the gate will go 
low, the output high and gate IC3c 
pin 9 (which had been low) will go 
high and remain so uniil capacitor C8 
has charged via R8. The time- 
constant of these two components is 
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about-1 second and consequenily IC3c ‘is 
gated on for this time. As this gate with its 
components is configured as an oscillator, 2 
burst of around 4KHz will reach the buzzer 
which will sound for about 1 second. Some 
time later the output of IC4 pin 3 will return 
high, the output of gate 1C3d will go low and 
C8 will be discharged via D6. The buzzer swill 
not sound again until IC4 pin 2 goss low at 
the end of the timing period. 

The outputs of IC4 at pins 2 and 3-also 
coniro! gates ICSa and b. The whole of ICS is 
configured as a SET/RESET flip-flop with the 
output normally low ftom linked pins 9 and 
lI of the combination. 8ut if the ‘INTERVAL’ 
facility is being used this output will be set 
high when IC4 pin 3 goes high at the 
intermediate moment during the timing 
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period, and it will remain high until reset by 
1C4 pin 2 going iow at the end of the cycle. 

56 provides the choice between the two 
timing modes. With pole A switched to B, the 
N-MOSFET, TR1, is on whenever IC4 pin 2 is 
high. In this position TIMER is being used; 
ihe relay is pulled in at the beginning of the 
Set period and released at the end. But ii pole 
A is switched to C, the INTERVAL mode is 
‘being used. Now the relay will not pull in 
until the interim point is reached and it will 
remain energised from then uniil the timer 
‘times out. 

All ot this may seem a little confusing now. 
but should become clearer when the method 
for setting the on and off times is explained. 

IC4 pin 9 controls the storing of the count, 
pin 10 the direction of counting and pin 23 
the blenking or otherwise of the display. in 
this application they should all be wired low. 
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Figure 3 is the ‘other side’ of the 7217, 
showing connections to the setting switches 
and the displays. Four thumb switches are 
used to select the various times, and two, 
double, 7-segment, common-anode displays 
show the progress of the countdown towards 
00.00. 

When the unit is used in its TIMER mode, 
the period for which the load is to be 
switched on is set on the thumb switches and 
then loaded tnio the 7217’s main register by 
taking 1C4 pin 12 high (see Figurel). The 
LOAD switch, $4, can only take this pin high if 
the output of gate IC3b is high; this will only 
be so when the timer is "at rest’ with the 
ZERO pin 2 tow. Immediately the LOAD 

switch $4 is closed, the thumb switch 
settings vill appear on the display, the relay 





pulls in} and the countdown starts. At 00.00 
the buzzer will sound and the relay drops out. 
The INTERVAL mode is more easily 
explained with an example. Let us suppose 
that itis now liam ang we are going out: 
unul the evening. Whilé Wwe-aré away, we 
want a device switched on at 14.30 and be 
leit on for three hours, switching’ off 
therefore at 17.30. So the timer which we will 
Set running as we leave at 11.00 is to switch 
off completely at 17.30 having run for a total 
of 6 ? hours. But beiore we load 06.30, we 
should first set the thumb switches to 03.00, 
the interval during which the device is to be 
on. This setting is then loaded into the 7217's 
second register by taking IC4 pin 11 high via 
switch S5. (Note that nothing appears on the 


display io tell you that this interval has been 


stored, but it has). Then, when the full 
running time of 06.30 is set and loaded with 


54 as we leave home, the countdown will 
Start but without immediately switching on 
the device. In fact, 3 2? hours will pass Defore 
‘it is 14.30 and only then will the mains socket 
be switched live. At that moment the 
countdown will display as 03.00 and therefcre 
the device will stay switched on for the 
required 3 hours, 

It should be noted that when an INTERVAL 
time has been loaded into the 7217 by 
closing S5, this period remains in memory 
either until a new INTERVAL time is entered 
or the register is cleared by switching mains: 
to the timer off and then on again. 
Consequently once an INTERVAL time is 
stored, the unit is always operating in the 
INTERVAL mode. If the timer seems to be 
buzzing at odd moments or timing erratically, 

clear its registers by switching the unit off 

then on again. 

Both the displays‘and the thumb 
switches are multiplexed and IC4 pins 25, 
26, 27 and 28 function as both inputs and 
Outputs. The diodes connected to the 
thumb switches isolate the output of each 
as they are scanned and loaded bui of 
course no such isolation is necessary for 
the displays. R9 lights the appropriate 
decimal paint. 

IC4 pin 1 provides a CARRY signal if-2 
second 7217 were to be used and pin 13: 
allows the speed of the scanning oscillator 
to be varied. In this application both these 
pins should be left unconnected, 

Figure 4 shaws the power supply and 
mains switching. Little needs to be said 
about the 5 volt supply which is standard jin 
every way. If a periectly smoothed 5 volts 
DC cannot be achieved at a full load of 
about 100 mA, it may be necessary to use’ 
a transformer with a greater output voltage 

than 6-0-6 yvalts AC. 

The mains-switching circuit does require 
some comment. Mains Live ts switched by the 
relay's change-over contacts but these 
Quiputs are again switched by Sil. Inthe 
NORMAL switch position as shown in the 
diagram, the timing modes are as has been 
described above. However, in the other 
position of the-switch, S11 provides fully 
reversed switching times. 

Independent of reversing the modes, S11 
can be useful simply for switching the load on 
and off when the timer is ‘et rest’. For 
example, if at night you wanted to set the 
unit to leave a light burning for some hours 
in the house while it Is unoccupied, you 
would literally be in the dark while the timer 
was being set if the light could not be 
independently controlled via $11. 

All of this is reason enough to explain why 
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Figure 8 Component laycut 


@ Neon indicator needs to be wired across the 
switched mains output. Without an indicator 
there would be potential danger when 
something is plugged into the timer since it is 
not siways easy to work out if the switched 
socket is already live or not. 

The large capacitor C10 is also 
important, in iact essential if you 
will be using the timer to switch 
inductive loads. Without this 
Capacitor it is possible at ani 
inductive turn-off for the unit to 
experience a mains spike large 
enough to make the electronics 
re-triqger, taking the timer 
repeatedly through its timing 
cycle. On my prototype, I wanted 
not only 2 switched 240 volt 
socket but also one forl20 volt 
mains. Without C10, the timer 
continually re-cycled due to the 
back emf created when switching 
off the internal auto-transformer used to: 
produce this lower voltage. 

Finally, R10. This is a safety resistor used 
here to discharge C10 when power to the unii 
ts switched off. Without R10, and even after 
the timer has been un-plugged for, say, 15 
minutes or even much longer, C10 could still 
be carrying a lethal charge. If some load is 
always connected (as in my case where the 
auto-transformer is a permanent load) then 
R10 may not be necessary. But a resistor is: 
only a few pence and far safety should always 
be fftted here. 

That completes the description of how the 
circuit works:and outlines various timing 
sequences which can be employed. There is 
one other mode not so far mentioned which 
mey be useful. Using S6 to select INTERVAL 
but without closing S5 to load any period into 
the.7217’s second register, the unit can be 
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used aS a Standard, switchless 
countdown timer. Ail that happens 
is that the total time period is 
loaded into the first register by 
Closing $4, the timer counts down 
to 00.00 and the buzzer sounds: 
With the control switches set as 
described here, any load already 

. connected to the timer can be left 
plugged in as no power is 
ever switched to the mains 
socket 


Making the timer 

All the componenis are 
standard and should be 
Basily obtained. 

Two circuit boards are 
required for the easiest 
construction of this timer: one for the 
majority of the timing components and 
another for the display. They need only be 
single-sided boards but reauire a fill power- 


plane to ensure that.all the earth connections 





are made. Transparency positives have been 
printed with this article should you wish -to 


make your own PCBs. In addition. enlarged 
outlines of the boards are included to help 


ensure that all components, but particularly 
asymmetric ones, are correctly positioned 
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_ Figure 9. Possible front pane! layout 





béfore being fitted:and soldered. (Figures'5, 
6, 7 and 8). 

It should be noted that an unusually large 
number of components such as Switches and 
displays are off the main board and hence 
many inter-connections are required - 41 in 
fact. Connecting the mains Live to the board 
requires an appropriate screw block capable 
of handling the current being switched by the 
relay. (The recommended relay will switch up 
to 8 A). All the other connections can be 


made using standard, 0.1 inch PCB. plugs and 


sockets whose outlines are shown on the 
main board graphic. I do strongly 


recommend that some sort of rainbow ribbon. 


wire is used to avoid connection errors or at 
least to ensure that any made can be quickly 
corrected. 

All DIL ICs should be’ fitted into 
appropriate sockets rather than soldered 
directly into the board. Please note that all 
these DIL ICs and the field-effect transistor, 
TR1, are static-sensitive and should recéive 
minimum handling. 

Two resistors and one capacitor are not 
fitted to the main PCB. R9 (39 ohms) lights 
the appropriate ‘decimal’ point in the display 
and So is connected directly to the display 
PCB: C10 (470n) is a somewhat special 
Capacitor and only a Class X2 type designec 
to be connected directly across 240 volt AC 
mains should be used. R10 (1 Meg) is used to 
discharge this capacitor and can be soldered. 
directly across C10's wire leads. This C/R 
combination should be fitted directly into the 
Live and Neutral terminals on the back.of the 


tnains socket. 


The anodes of the 16 diodes, 08-23, aré 
best wired directly to the 8,4,2 and 1 
contacts at the rear of each thumb switch. 
The cathede ends of the diodes can then be 
commoned in four sections by soldering each 


‘of the 8, 4, 2.and 1 groups to the same tracks 
‘ON @ piece of COppér Strip board (see 


photograph). 
Figure 9 shows a2 possible Front Panel 
layout with 7 of the control switches set in 
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two groups of three:and one of one. Switches 
1 to 6 are’all Small with the lever types 
operating up and down. Switch 11 is large. 
and iis lever operates from side to side. 

With so-'many control switches on the front 
face I suggest that the input mains switch, $12, 
sand the fuse holder be fitted on the rear panel, 
through which the mains lead also passes. 


‘Tis TOTAL time 
loaded with S4 


tis INTERVAL tim 
loaded with $5 
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on the display. The socket remains off but the 
countdown proceeds. When the display reads 
pq-rs the socket will switch on and remain on 
unti! 00.00 is displayed when the buzzer will 
sound. 


3. Do you warit to use the timer without-ever 
switching mains to the socket? 


(i) Switch the timer off 
and then on again to 
clear al! registers. 

(ii) Set Switch 3 for 
Minutes/Seconds or 
Hours/ Minutes. 

(iii) Set Thumb 
Switches to the total 
iimé period needed. 
(iv) Set Swifch 6.to 






INTERVAL 


| LOAD 


4 LOAD 
$11 ) ; 
ALTERNATIVE INTERVAL. 
3 a (v) Ignore Switch 5 
a) , 
=, See and Press Switch 4. 
The thumb switch 
JUST BUZZER ase setting will appear.on 
the display. The 
countdown will start 
Using the timer and eventually the unit will time-out when 


Set Switch 11 first and then.consider each of 
the other switches in turn, reading in order 
from left to right on the suggested Front 
Panel layout. 


Switch 11 isin its NORMAL position. 


1. Do you wish to time in Minutes and Seconds 
or Hours and Minutes? Set Switch 3. 

2. Do you want to use (a) the standard. 
TIMER? or (b) the INTERVAL timer? 
Set Switch 6. 


Then for: 
(a) TIMER. {i} Set the Thumb ‘Switches to 
the total time needed. 

(ii) Ignore Switcn 5 and press 
Switch 4. 

The thumb switch setting will appear on the 
display. The socket will be switched on and 
the countdown will proceed to 00.00, when 
the socket will switch off. 


Or for: 

(b) INTERVAL (i) Set thé Thumb Switches-to 
pq.rs, the period when the 
socket is to be on. 
(it) Press Switch 5 to store this 
in the INTERVAL register. 
(iii) Reset the Thumb Switches 
to the total period the timer is 
to run. 
(iv) Press Switch 4. 

The current thumb switch setting will appear 
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the buzzer will sound. At no time will maips 
be switched to the socket, 


4. The HOLD switch and RESET press button 
can be operated with the timer ‘at rest’ or 
at any time during the countdown. 
irrespective of whether the socket is 
switched on ar off. 


5. Switch 11 can-also be operated at any 
time. This switch will reverse whatever the 
curreni State of the socket happens to be: 
Figure 10 shows oraphically under what 
circumstances the socket is on or off when 
the various modes are being used. For 
example, with S11 switched to 
ALT(ERNATIVE) and using the unit asa 
TIMER, the mains socket is initially on, 
goes off as the set time js loaded, and 
switches on indefinitely after time T, when. 
the unit times out. In the INTERVAL 
‘setting, with t loaded with press-button 5, 
the socket is on initially, remains on when 
the total running time T is loaded and the 
count down begins, and remains on until 
‘the interim moment is reached when it 
switches off jor time t..At the end of the 
total timing cycle, the socket is switched 
live indefinitely. 


6. Setting the first and third thumb switches 
to a figure greater than 5 and then loading 
this setting will cause-the 7217 BIFI to 
mis-count. 


Parts List 
Resistors 
Ri 4M7 
R2 2K2 
R3,4:5 10K 
Ré 1K 
R7 3K3 
R8,10 1M 
RY 39 
Capacitors | 
C1.4.5,6.7.9,12 OT 
C2 22p 
es 82p 
C8.13 tuft 
C10 470n, 240vAC, 

| Class X2 
Cil 470uf. 16 volt 
Diodes | 
D1-23 TN4148 
'D24;25 JN4001 
Semiconductor. 
TRIN type. MOSFET MTP3055A. or pin 
equivalent 

Integrated Circuits 
ICl 4521 CMOS 
[C2 4040 CMOS 
Ic3 4093 CMOS 
IC 7217 BIFI 
IC5 4001 CMOS 
ICé 7805 volt reg, 


IC DIL Sockets 


Two at 14 pin. two.al 16:pin‘and. 


‘one ‘alt.28 pin 


Swilthes 


SI2 


Relay 


Miniature Lever, 
On/Off 

Press to make 
Miniature Lever. 
SPDT 

Thumb Switches, 
10.position, BCD 
Lever. SPDT. 240 
volts, 10A 

Lever, DPDT. 240 
‘volts. 1OA 

5 volt. 8A C/O 
contacts* 


‘This relay‘is in the Omron G6RN seriest 
and available from Farnell. order code 


959-078. 


Miscellaneous 
Buzzer 
7-seg displays 1.and 2 


‘Fuse 
Transformer 
Neon 
Mains socket 


Piezo Sounder 
Double. Common 
Anode 

8 amp. and holder- 
6-0-6 volt 
secondary. ? Amp 
240 volt-AC 
Standard 'surfate 
type 


PCB ptugs.and-sockets. Case,.etc 
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THE FIRST QUARTER OF THIS YEAR 


HAS SEEN THE SPECTACULAR CRASH 


OF MANY OF THE DOT.COM 
ORGANISATIONS AND RELATED 
TECHNOLOGY COMPANIES, SET UP AT 
THE BEGINNING OF THE INTERNET 
EXPLOSION. WHAT DOES THE 
FUTURE HOLD FOR BUSINESSES 
THAT - ON THE SURFACE AT LEAST - 


the infamous South 

Sea Bubble, the 18th century’s 
Stunning piece of financial 
chicanery, or the marginally less 
crazy speculation of 1824 or 
even 1929? The answers 
weren’t lang in coming. 


APPEAR TO HAVE NO BUSINESS 


WORTH THE NAME? MORE 
PERTINENTLY STILL, WHAT FUTURE 
CAN THERE POSSIBLY BE FOR 
OUTFITS WHICH ARE DEPENDENT ON 
SUCH BUSINESSES? 


Burnt Fingers, Burst Bubbles 

The first half of this year has passed and with 
it the financial hopes of many new start-up 
businesses, especially in what - for want of an 
even more general term - Pll call electronics: 
By far the most spectacular of the failures 
have been in the dot.com Sector, an area of 
the economy that was going to be the future, 
the very leading edge of what it’s all about. 
Suddenly it's not éven the past. What 
happened? 

Almost exactly a year ago, this journal 
published the second part of my article 
Money From Electronics, in which I pointed 
out that some 11 Internet-companies - 
recently floated on the London Stock 
Exchange and the Alternative Invesiment 
Market, (AIM) - had made some £1.1 billion 
for the 14 people involved. In fact, the 
market value of the Internet-companiés 
launched in the previous year was some-£9.7 
billion! 

Since this sum was greater than the value 
of British Airways or the Royal Bank of 
scotland - two of the truly major UK market 
quoted businesses - how, I wanted to know. 
had this come about? 

1 was not the only individual asking this 
question it seemed: a number of financial 
analysts were also wondering how such 
businesses had risen so spectacularly. Were 
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The Original dot.com Girl 
Even allowing for the fact that 
some 75% of all new 
businesses fail, the collapse of 
the dot.com sector has had a 
Style all its own. Undoubtedly 
the most visible of these burst 
bubbles. had been last-minute.dot.com 
founded - amidst a welter of publicity - by 
Martha Lane Fox and Brent Hoberman. On the 


company’s flotetion; the:-shares rose an 




















ideas into profit 


1; THE dot.gone PHENOMENON 


we Seeing a repeat oi | by Gregg Gra hover around the 60p mark and 


Lane Fox’s holding is now valued 
at a far more madest £5 million or so. The 
company - which markets restaurant 
bookings, airline ticket, holidays and gifts 
over the net - went even further into debt 
during the first three months of this year, by 
around a whopping £10.7 million. 

A new chairman, in the shape of the former 
head of the Asda supermarket chain, Allan 
Leighton, was appointed to straighten things: 
out. What had gone wrong? 

Basically, along with many other dot:com 
outfits lsi-minute’s business plan was a high 
risk one. Although its subscriber numbers 
have more than doubled to some three 
million, a paltry 1 in 10 of those who log on, 
actually buy the company’s products. Hence 
the poor turnover, low income and - thus far 
~nil profits. 








Name Profession Web Wastage 

Delia Smith. -——Felevigion Cook, =—=SS« £6 Omilion. 

Gordon Ramsay, zi ffelevision'Cook. _ £5million, 

Anthony Worrall-Thompson. -; Television Cook. £5million. . . 
David Bowe. Pop Star. £30million. 





‘Sir Bob Geldof. 
jim Kerr 


—_ — —— = 














£S5million 
£1.7million 











Madonna. eee Pop Stat £665,000; 

Sir Alex Ferguson. | . Football manager _ £10million. — te 
Joanna Lumley. Actress. £Smillion. 
Jonathan Ross. TV Presenter. | £2million: 


Table 1: The Celebrity laternst Farrago 


astonishing 28%, peaking at 487p per shate. 
Lane Fox's stake in the company was valued 
at a cool £50 million or thereabouts, and all 
this on first year revenues of a mere 
£195,000. 

When, however, the crash came it was 
every bit as spectacular as the launch. The 
shares at one point hit a low of 39.5p, before 
gaining some ground again. Presenily, they 


Another drain on the company's finances 
was the purchase of the French Degriftour 


company for £59 miilion. It also has a 


presence in other European countries, zs well 
as joint ventures in Australia and South 
Africa. Although the company is optimistic 
that it can turn a profit by the end of 2002, 
1iS Main business area is the on-line travel 
markét, and this is an area that’s getting 


‘September 200) 


tougher by the minute. In April this year for 
example, EasyJet sold over half a million 


tickets on-line. and their competitors - British 
Ainvays Go and the independent Ryanair - are 


close to that figure. Shortly too, the large 
National carriers are going to enter the 
market: whither last-minute dot.com wher. 
that happens? 


The Easy Riders 


Last-minute dot.com was by no means the 
only such outfit to reach financial meltdown, 
simply the most prominent. A moderate 
clutch of celebrities decided to either invest. 
in the boom, or set up their own internet 
companies. Table 1 is a short list of people 
who, well-known in their own fields, decided 
to venture into a field they knew litile - if 
anything - about. The results were - 
predictably - less then they'd all hoped for. 
One city accountancy firm reckoned that 
Delia Smith's website for example - 
Deliaonline.com - was worth some 
£60million, and suggested thatits creator 
bring it to the market. She did and now the 
site - which peddles recipes and football talk 
- is a pale imitation of what had been 
originally hoped for it. Yet the warning signs 
had been there since the beginning, for the 
site lost-some £11,000 in 1999, before its 


Stock Exchange floatation. 


Gordon Ramsay and Anthony Worrall- 


Thompson were two other catering stars who 


set up @ website, this time Foodoo.com 
which, they claimed, would be THE site for 


food fanatics. The pair had originally hoped to 
iloat their creation for £100million or: so. That 


didn't happen and when the accountants 
moved in, they found that not only were the 


accounts slack to the fune of £1.6million, but 


the staff claimed they were owed £80,000 
and the assets amounied to a thin £130,000. 
Still, it WAS in cash! 

Pop stars have fared no better than cooks 
in the dot.com gloss. David Bowie not only 
set up his own website, but also lent his 
name to another, the Bowiebank:com. This 
would provide customers with a credit card, 
cheque book, whatever. Now, 15 short 
months or so afterthe launch, the bank has 
collapsed but, had it been floated on the 
technology stock exchange Nasdaq, Bowie 
vould have made a reputed £30million. 

Sir Bob Geldoi, Jim Kerr end Madonna also 


invested in dot.com sites and got their fingers 
‘burned. Others who also are somewhat wiser 


after investing are the football manager Sir 
Alex Ferguson, TY Presenter Jonathan Ross 
and the actress Joanna Lumiey. 

Why has this happened? In the case of thé 





celebrities, it was simply the old, old story of 


‘the conman - or woman - conned. Their 


mitigu of hype, spin and false TY bonhomie 
would - they fondly imagined - ensure that 


‘Surfers would swamp their websites. 


Where surfers raced to, advertisers would - 
the theory went - rapidly follow, resulting:in 
Jots of revenue, the site share price soaring 
and they - its sharp, ahead-of-the-game 
creators - becoming even richer than they 
already were. None of ihis of course 
happened. 

In fact, so gloomy is the fuiure for many of 
‘the internet set-ups, that the ‘Sunday Times’ 
newspaper predicted in a recent article that 
almost all technology shares are as good as 
doomed. 

The dot.com sites however weren't then. 
the only battie casualties of the technology 
share scramble. Among the most spectacular 
failures were the people who DID know what 
they were doing in this - frequently arcane: 
field: the software and hardware 
technologists themselves. Here too the shell- 
shocked, the badly crippled and the merely 
walking wounded could be seen, a select fev 
of whom we't! look at next month. © 





See Part 2 of the ‘Opto’ in Optoelectronics by Ray Marston... 
What money from electronics? Technology takes a tumble from 
Gregg Grant... The Direct Conversion Receiver from Gavin 
Cheeseman 


Don't miss your issue. ask your local newsagent to keep you a copy or 
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alternatively ring the Subscriptions Hotline on 01970 621030 today. 
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Diar1 y Dates 


2- 4 September. ExCat, London. 
ECTS — Computer& Video Games & Leisure. 
Tel: 020 8309 7000, 

Fax: 020 8987 7521 





cn ' 


Exhibit — fT Recunment Ethibiton 

Tel: 01442 289 700 

Fax: 02442 876 644 

Yevew exhib-it.co.uk 

11 - 13 September. NEC, Birmingham. 

fata! Marketing Solutons & The Natonal incentive 


Show | 
+44 (0)208910 7870 


11 — 13 September. NEC, Birmingham. 


The Recyding & Wosts Monagement Exhibiany 
+44 (0)20 8277 5000 


42-13 September. NEC, ‘Birmingham: 
Linux Expo 2001 

00 33 1 43 458080 

14 - 15 September. Olympla, London. 
Visi — IT Recnatment: 

Tel: 20 8267 4000 


Fax: 020 8267 4237 
wow, Visit. haynet.com 
18 - 20 September. Earls Court, London. 
Geographic information Systems Extubition & 
Association for Geographic Information Conference 
Tel: 020 8309 7000 
Fax: 020 8987 7521 

.2isexpo.com 


18 — 20 September. NEG, Birmingham. 
e-Business 2051 

Tel: 020 7596 5095 

Fex: 020 7596 5098 

VAVAVS iness-nec.c 

19 ~ 20 September 2001. ExCeL, London. 
ECIF — Etectronic Components Industries Fair 
OnBOARD (Production Assemnbiy-Exdtibinon) 
‘Tel: 01799 528 292 

Fax: 01799 528 268 

www. onboard. co.uk 

49 — 20 September. ExCeL, London. 
MothicViorla Expo. 

Tel::01923 676 857 
‘Fax: 01923 676 747 

wy ile x 


19 - 22 September. Makuhari Messe, Chiba 
(near Tokyo), Japan. 
te RG EX me 





21 = 22 Seren nbnlogten Exhibition 
Centre, Derby. 

‘Leester Amateur Radio Shows 

Telr 01455 823 344 

Fax: 01455 828 273 


22 September, Assembly Rapms, Edinburgh. 
Vest — If Recruitment. 
Tel: 020 8267 4000 
Fax: 020 8267 4237 
Www.visit havnetcom 
23 September. NEC, Birmingham. 
Natrona! Vintage Communications Fair 
Tel: 01392 411 565 


24 — g¢7 September: Clarion Hotel. Bay View, 
San Diego. 
tkip piel BOE ae SNE Tee 





24 — 28 September. ExCeL, London. 
European fdrowave Week. 

Tel: 020 7861 6391 

Fax: 020 7861 6251 

yOrW.EuUMw.com 
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Exhibitions 


1820 September. 
“Farts Court London, 


Geographic information Systems 
Exhibition & Association for 


‘Geographic tnformation Conference 
Ps O20 8305 | 700 on 
ax: 020 8987 f.. 7527 F 


AV CSE .CO COM, 





With the price of Geographic.Information 
Systems (GIS) software and basic map and 
demographic data falling, more companies 
are utilising the technologies available and 
are discovering the potential of geospatial 
computing: 

The Association for Geographic 


Information (AGI) is a not-for-profit 


organisation representing users and vendors 
of Geographic Information (GI) and GIS. Its 
members include government departments 
and agencies, local authorities, system and 


date Suppliers and users from a wide range of 
‘commercial sectors including retail, finance; 
‘insurance-and utilities. 


The AGI Conference is twinned with the 
Geographic Information Systems Exhibition, 
which provides a valuable opportunity for 


‘existing and potential users to see 
Geographic Information Systems in action, as 


well as find out more about the business 
benefits GIS can bring to an organisation. 
There will be seminars; demonstrations and 
workshop programs, and over 130 of the key 
European vendors of GIS will be in 
attendance. 





'2—4 October. Extel London. 
WorkPlace. 2001 


eo 20 89 MO: 
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This iree exhibition is an event for anyone 
involved in the design and management of 
the workplace — samething that covers large 
businesses, small businesses, or just the sole 
businessman or woman who uses part of his 





or her house as an office. Anyone who wants 


to buy furniture for the office or just pick up 


‘some inspiration is welcome to attend. 
‘Visitors are advised to pre-register through 


the website for their free tickets. This means 
you will save time and miss the queues when 
you arrive. An entry badge will be sent to you 


in advance of the show alona with an 
information pack including a list of exhibitors, 


full show details andthe seminar programme 


SO you can plan your visit in advance. 


NEC Birmingham. 


‘tocts ond 
-tachniquas 
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Formerly known as Project Management 
Exhibition, this is the 11th year of this, the 
largest exhibition in Europe for project 
Management professionals. There will be over 
30 leading consuitancy, technology, tools and 
training suppliers, and you will be able to se 
around 50 tive product demonstrations. There 
will be seminars and case studies and, of course, 
the ever present opportunity to étwork. 
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The four key questions to be addressed at 
the exhibition are listed on their web site as 
Vihat’s new in the industry?’, ‘What are the 
practical ideas and techniques that will assist 
you in your everyday work?’, ‘Who are the 
leading consultancies, technology and 
training suppliers?', and ‘Who are the key 
players in the industry and whatare they 
doing to achieve success?’ 


8 —11 October. 
NEG Birmingham. 


Metals Engineering 2001. 


ty, 


it Fd ae 


This five-yearly event has come around again 


for the fourth time. When last staged in 1996, 


Metais Engineering attracted over 15,000 
‘metals industry buyers, including more than 
4,000 key purchasers from five continents. 
The event is actually many different 
exhibitions under the same collective banner. 
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engineering 











FOUNDRY 





2001 INTERNATIONAL 


These exhibitions are: 

* Aluminium UK. 
"e Castings International. 

* Engineering Adhesives. 

* Forging International. 

* Furnaces International. 

* Foundry International. 

* tietFab UK Including Press Worker Show. 
* Surface Engineering. 

* Toolmaker Show. 
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Entry is free of charge as long as you 


register via the web site, where you can also 


find more specific information about a)! the 
exhibitions listed above, and also the 
seminars and conferences taking place over 
the four-days of the event. 


9 — Fl October. 


stuttgart. Germany. 


Embedded Systems Conferent] 
(ESC) Europe. 


070 7867 6330. 


Tq ae ae ee SS 
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According to its.organisers, ESC Europe is the 


only European embedded event focused on 
delivering a top quality conference 
programme with an exhibit floor to 
demonstrate the most innovative products.in 
the embedded arena. After tvo years in 


‘Maastricht, the, conference has moved to 


Stuttgart, which the organisers consider to be 
a better option for its visitors because of its 
location and the prestige associated wjth the 
Messe International venue. 

Keynote speaker will be Andrea Cuomo 
(see picture), VP of 
Advanced System 
Technology at 
STMicroelectronics,, 
David Larner, 
Conference Co-Chair, 
says about Mr Cuomo 
‘We're delighted to 
welcome such a prestigious speaker to ESC 
Europe. Mr Cuomo is one of the industry’s 
most prominent experts. Set in the heart of 
the electronics market, ve, along with all the 
delegates are looking ionvard to hearing his 
thoughts and views on the latest embedded 
technologies and issues’. 

New subjects in the programme this year 
include wireless and Internet connectivity, 
Java programming, C and C++, UML and 
Automotive design. The first day will consist 
of tutorials on aré2s such as Real-Time 
Unified Modelling Language. System Design 
and TCP/IP Networking. Alongside the 
exhibition, the last two days will hold classes. 
on-hot topics like Verilog HDL, Bluetooth 
technology, RTOS and UI for 3G Mobile 
ierminals, and OSEK OS/OQSEKtime. 

There will also be.4 panei session on the 


final day entitled ‘Hard cores Soft cores, What. 


cores — the desicner’s dilemma’. Top experts 
to. debate on the subject will be Kevin Kissell, 
Senior Architect at MIPS Technologies, Jim 
Turley, ARC’s VP of Technology Strategy, 








Jean-Marie Rolland Chief Operating Officer of 
SuperH, Mat Newman, Senior VP of 
Technalogy at Celoxica and Jim Tully, 
Chairman of DataQuest. 


Ale 17,Gctobes: 

La Quinta Resort. 

ta Quinta, California. 

Consumer Electronics Association 


(GEA) Industry 
‘Forum and Fall, 
‘Conference. 
Tet: 703+907-76G0 
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The CEA Industry Forum and Fall Conference 
is a consumer electronics event for industry 
netwarking, leadership and education. It will 
be a three-day event featuring discussions on 
digital television, emerging audio 
technologies, home networking, mobile 
electronics, wireless communications.and 
consumer electronics accessories. 

The Forum will also provide a more casual 
sefting for executives to make strategic 
partnerships and connections within the 
industry. Some 300 executives from 125 
consumer electronic companies are expected 
10 participate in meetings, seminars, and 
association governance sessions. 
Postponement 
The.two day Electronics Information Displays 
(EID) exhibition has been postponed from its 
previously announced start date of October 
2001 (as listed in some other electronics 
magazines) and will now be held over 13th 
and 14th February 2002. 

According to the organisers — Trident 
Exhibitions — the postponement decision was 
taken not for negative reasons but because 
the opportunity came up jor them to co- 
locate the event with their other February 
events at the NEC, namely mtec (the. 
exhibition and conierence for Sensors, 
Measurement & Instrumentation), IPOT 
(Image Processing & Optical Technology), 
Machine Vision, Machine Building, Practical 
Vacuum and 3C (Contamination Control & 
Cleanroom Products). 

We will bring you more on this event when 
it gets closer to the time. In the meanwhile, 
if you need to talk to anyone about the 
pastponement, you can contact Louisa 


Pridham on 01822 614 671. 


Please send details of events and 





exhibitions to jaldred@kanda.com, 
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PIC: Your Personal 
Introductory Course 
(Second Edition) 

John Morton offers a uniquely 
concise and practical guide to 
getting up and running with the. 
PIC Microcontroller. The PIC is 


one of the most popular of the 
microcontrollers that are 
transforming electronic project 
work and product design, and 
this book is the ideal 
introduction for students, 
teachers, technicians and 
electronics enthusiasts. 

Assuming no prior knowledge 
of Microcontrollers and 
introducing the PICs capabilities 
through simple projects, this 
book is ideal for us in schools 
and colleges. Ii demystifies the 
microcontroller with an emphasis 
on putting the PIC to work, 
through step-by-step 
explanations, not theoretical 
microelectronics: this is nota 
reference book — you start. work 
with the PIC straight away. 

The PICSx series, P12C50x 
‘Ssenes, and P16C71 are featured, 
and the revised second edition 
covers the popular reprogrammable 
EEPROM PICs: P16C84/P16F84 as 
well as the P54 and P71 families. 

The Author: John Morton of 
Cambridge University is an 
expart in PIC and is a véry well 
qualified and popular speaker’on 
the subject. 


Pages: 268pp 
Price: £12.99 


ELECTRONICS and BEYOND 





- L.& 


EMC for Product Designers 
(Third Edition) 

Regarded by many to be the 
Standard text on EMC, Tim 
Williams’ book provides all the 
key information needed to meet. 
the requirements of the EMC 
Directive. Most importantly, it 
shows how to incorporate EMC 
principles into the product 
design process, avoiding cost 
and performance penalties, 
meeting the needs of specific 
Siandards and resulting in a 
better overall product. 

As well as covering the very 
latest legal requirements, this 
third edition has been thoroughly 
Updated in line with the latest 
best practice in EMC compliance 
and product design. New and 
expanded topics include EMC 
Management, quality assurance, 
and EMC within systems. 

The author clearly draws on 
his own experiences as. a 
consultant, and it shows through 
in the quality of the chapters and 
the clarity of his:writing. This is 4 
very readable book and could 
Save you a lot of money which 


‘you might otherwise spend on 
expensive consultancy fees. 


The Author: Tim Williams has 
worked for a variety of 


‘companies as an electronic 
‘design engineer over the last 20 


years. He has monitored the 
progress of the EMC Directive 





and its associated standards 
since it was first made public. He 
is a member of the institution of 
Electrical Engineers and now 
runs his own consultancy, 
specialising in EMC design.and 
training. 


Pages: 352pp 
Priced. £29.99 
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Electrical Safety 
Engineering (New 
Paperback Edition) 

This comprehensive reference 
work on electrical safety draws 
on.a wide range of incidents and 
investigations and deals with the 
theory and practice of the safe 
design, installation and operation 
of industrial electrical 












eStablished as.a leading 
comprehensive source of 
reference on electrical safeiy, 
and this new paperback version 
rings the book within reach of a 
much wider professional 
readership. It is aimed at 
@lectrical engineers, industrial 
managers, safety officers and 
specialists. 

Published guidance and other 
useful reference material is 
signposted throughout the book, 
and there are two new 
appendices which deal ‘with 
essential up-to-date publications. 

The Author: In writing this book, 
W. Fordham) Cooper drew on his 
long experience as HM Electrica! 
Inspector of Factories énd.a 
consultant to the Insurance 
Technical Bureau. D A Dalbey 
Jones. who has revised this work 
ior its third edition, adds his own 
insights gained as an HM Senior 
Electncal Inspector with the Healin 
ang Safety Executive, responsible 
for steering the project on the 
Electricity at Work Regulations and 
the official Memorandum of 
Guidance on the Regulations; and 
as a Senior Engineering Inspector 
with the Department of Eneray 
(now the DTT). 
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Postage. UK-£3.59 EU-£4 Fest of the Werid £19 


To order from the bookshop, please fill out this form and mail it to: 
Electronics and Beyond Bookshop. Units 17-18 Glanyrafon Ent. Park. 
Aberystwyth. Ceredigion SY¥23 330 
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THE VPL-CS3 1S A HIGHLY PORTABLE 
TRAVEL PROJECTOR DESIGNED FOR 
DELIVERING PRESENTATIONS WITH HIGH 
RESOLUTION AND THE MINIMUM OF FAN 
NOISE. IT WEIGHS LESS THAN 2.5 KG AND 
COMES WITH A PROTECTIVE CARRY BAG. 
ALTHOUGH THE LENS AND CONTROLS ARE 
PROTECTED DURING TRAVEL BY A 
PROTECTIVE FLIP-DOWN PANEL. 


‘)* he projector can be used with VCR and DYD players, and also 
| some video game consoles, but will be of most use when 
connected up to a laptop or PC equipped with presentation 
Soitware such as PowerPoint. There are in-built stereo Speakers, a 
height adjuster and a remote control (including buttons for Digital 
Zoom and Freeze). 

Setting up the projector is easy enough: Most of the adjustment 
work is done for you just by pressing one ora couple of buttons. The 
VPL-CS3's Auto Pixel Alignment system correctly sizes afd.adjusts the 
image, and its Digital Keystone Correction digitally compensates for 
trapezium distortion so that a geometrically correct picture can be 
displayed even when installation space is limited. 

Tis on-board scan converter accepts a wide range of input signal 
sources. There are 26 different signal presets including composite, 


component or RGB video, as well as PC signals up to XVA resolution. It. 


also supports 16:9 screen jormats and you can Seleci the aspect ratio 
of 4 by 3 or 16 by 9. 
The brightness of the image produced is 700-ANST lurnens’—.enough 
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for screen sizes up to 2m width even in 
bright environments. The estimated lamp life 
for the lamp used in the VPL-CS3 is about 2000 
hours. This is. about 3. years, based on a usage of 2-3 hours per 
weekday. 

Unusually, given the Gperating function of the projector, its remote 
contro] does not have a laser pointer — although one with this function 
(the RM-PJM610) is available as an optional accessory. 

The after sales program provided by Sony is called PrimeSuppon 
(available in the EU, Norway and Switzerland) and it promises 
specialist telephone support, a1 year warranty, free dispatch of aJoan 
unit within 24 hours should tie product fail, and all repairs to be 
carried out by the original manufacturer. 

There is also a three year financial leasing éption which leads to full 
ownership at the end of the agreement and comes with a three year 
Support package called PrimeSupport Mobile. This Pay Per Period 
Option is only open to VAT registered business users and is currently 





‘Not available in Austria, Denmark, Finland, Norway, Sweden or 


Portugal. 


Recommended Retail Prices (excluding VAN): 


Projector VPL-CS3 £1,450 
Ootional Accessories: 

Laser pointer remote RM-PJM610 £99.75 
‘Projector lamp LMP-C121 £262.50 
Monitor cable SMF-410 £48.30 
Signal cable SMF-402 £54.60 
Macintosh adapter (VGA) ADP-20 £63.00 


Full details about the projector can be iound at 
yywew.Sonypresentation.com/uk/ed, where you can also find details of 
@ special promotion, open until the end of November 2001, offering a. 
10% discount off the price of the projector as listed above. 
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THE TROUBLE WITH PETS IS 
THAT THEY TIE YOU TO THE 
HOUSE AND PREVENT YOU 
NIPPING OFF FOR THE ODD 
WEEKEND SIMPLY BECAUSE 
THEY NEED TO BE FED 
REGULARLY. 


e have two cats. They are wondertul 
company and we wouldn't be without 
them for the world, but my wife and I 
are recently retired and it vould be nice to 





exploit our new freedom and leave ihem fora. 


few days at a time without having to rely on 
the kindness of neighbours to pop in every 


iy 3 





Figure 1. Cat Faeder bex Sections: 


day to feed them. There is always a cattery of 
course but cats are unsettled by. unfamiliar 
Surroundings. and as pensioners, we cannot: 
overlook the cost: two cats for a week, £65! 
And so I investigated professionally made 
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cat igeders at the loca’ 
pet shop. Basically I 
found two kinds. The first 
had no more than two 
closcable compartments 
which could be set by a 
clockwork mechanism to 
open at different, 
predetermined times up 
to 36 hours into the 
future. It was made of 
light plastic and it 
seemed io me that a 
couple of hungry cais 
would have had it in 
pieces in no time ilat. 
The second type 
consisted of a dish divided into 4 quarters, 
each of which could be filled with food. An 





‘8 pleces 
this size 


inverted bowl-hike cover with a quarter 


segment cul away fitted on top of the food 
section, exposing 42 quarter of the food 


projects to ‘make 


immediately. A clockwork motor rotated the 
upper lid very slowly indeed, exposing further 
sections as it wound Gown over a 36 hour 
period. This method gave three future feeds 
but its big drawback was-that the rotation of 


‘the upper lid exposed the next meal 


infinitesimally slowly and my two cats were 
driven fo desperetion.as the next segment 
came oh so slowly into smell and view. In 
fact they quickly found that they could tip the 
whole thing over and.so get the lid section 


‘off anyway. 


Consequently it betamé obvious that-if my 
wife and I were going to get any holiday time 
away from our home we were going to need 


.a bespoke cat feeder which would be 


substantial and reliable. But beyond that, it 
was essential that the cats could be ied over 
a much tonger period than just a couple of 
days. 

So what were our requirements? We 
started with something of a plus: our two 
ceis had been properly brought up (from our 
point of view) and ate only dry foad. 
Consequentiy in our cat feeder we had no 
need to keep future meals fresh and/or 
refrigerated. Further i took advice from our 
local vet and she was pretty clear that 
provided they have enough drinking water, 
dry food alone is a perfectly adequate diet for 
cats. She also said that if your’ cat insists that 
it will only eat the moist stuff, be reassured. 
However iinicky if might appear to be, when 
your back is turned it will always eat (and 
enjoy) dry food eventually. In other words, if 
it is hungry enough to try it. So the design oi 
our automatic feeder was to be built wath 
only dry food in mind. 

Secondly, as we have two cats, | arbitrarily 
decided that the maximum requirement was 


a.feeder which would provide food for nwo 


cats jor a period of up to a week.. As it 
turned out. building Something io feed both 
animals for 8 days involved no gréater 
complexity than féeding them ior 7, so that 
became part of the specification. 

Thirdly, as we normally feed our cats twice 
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a day I wanted the feeder to: have the 
Potential to provide either a full meat for the 
cafsS Once each day or half a full meal at 12 
hour intervats. The latter would be an option 
to use when we were only going to be away 
irom home for short periods. But for 
absences of more than 4 days, the féeder 
should be capable of providing a double, full+ 
size feed just once in the day, and the cats 


a ro4304 


ie 


CRYSTAL 


‘woutd have to put up with that. Fortunately 
trey do not squabble over their food and so 
can be fed together. And as most cats co, 
unless they aré ravenous, they snack over a 
period rather than wolf everything down at 
once. 
Having decided upon-the general 

specifications, ! started to think about the 
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‘construction defails. 

I have-no skill with wood. 
Simple-electronics I can cope 
with but wood seems to spliti 
I as much as look at it. So, as 
far as I was concerned, the 
general construction had to be 
Straight forward and made from 
a very much more user-friendly 
material than wood. 

Now, where some people 
have discovered Smirnoff, | 
have found ‘BCE Cellular 
Extrusions’ which seems to-beé 
kind of highly compressed 
version of polystyrene. It isa. 
most forgiving material 
desianed apparently for use as 
"Cladding, Trims, Soffits and 
Fascias’ (whatever they are) and 
available from most good DIY, 
Hardware and Building Outlets. You can cut 
it, file it, drill it and tap it, and even if your 
woodwork is as bad as mine, this plastic 
medium remains infinitely understanding. In 
addition BCE is much more hygienic and 
easier to keep clean than wood or metal, in 
fact periect for 2food dispenser. It seems to 
be available in a number of different cross 
sections, sizes and angles but ! could only 
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4PULSE 
PER 


1 PULSE 
PER SEC 


find it in one thickness: 3/8th inch, which is 
fine for Our purpose. But because of this, al! 


the working dimenstons of BCE sections used 


in the cat feeder ate-given in impetial rather 
than metric units. 

The makers of dry food for cats 
recommend somewhere around 75 grams 4 


‘day for the average adult cat and itso 


‘happens that thel50 grams necessary for 2 
cats will fit nicely into a 3 inch cube. And if 
your Cat IS too fat to be average, I suggesi 
that you feed for the typical and enforce a 


‘diet while you are avay on holiday. 
The general shape of the feeder is a tube. 3 


inches squére in internal cross Section, and o7 
sufficient length to allow eight compartments 
to be created inside it. Each compartment 
needs to be separated from neighbours by 
hinged doors made of the same Cellular 


Extrusion. In use the compartments will be 


filled with food and the tube attached 
vertically to a convenient wall. In this 
position each door is held closéd horizontally 
but at the correct moment and starting with 
the lowest, each can be released allowing 
the food in its compartment to fail out 
through the open lower end. 

The overall height of the tube then must be 
tall enough-to accommodate the eight, 3 inch 
compartments as well as the thickness of 
eight doors. However since the hinge of the 
bottom door has to be screwed to something, 
T increased the height of my tubé a further 3 
inches so that when the bottom door is 
hanging open, its towest edge is level with 
the bottom of the tube. This results in an 
overall height of (8 x 3 inches +.8 x 3/8 
inches + 3 inches) or 30:inches. 


1 OR 2 PULSES 
‘PER DAY 





Diagram 1 shows all those pieces of the 
feeder box which are made from Celluiar 
Extrusion. The back section of the tube is 3 
3/4 by 30 inches and each side piece is 3 by 
30 inches. The back section is screwed onio 
the rear edges of the two'side panels, and the 
top is cut 3 3/4 by 3 3/8 inches to allow this 
piece to be screwed onto the top edaes oi 
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the back and both 
sides. The construction 
so far will be 3 long 
box with its lower end 
and front face open. 
To strengthen the base 
a small piece of 
Extrusion, 3 3/4 

inches by 2 inches is 
secured in place across 
the bottom of the 
froni face. All these 
pieces can be screwed fogether-using 1 inch, 
No. 4 wood-screws. No countersunk holes 
need be cut as Extrusion is soft enough to 
indent as each screw is tightened. But for the 
moment screws should not be driven home 
completely as the remainder of the assembly 
will require that the side sections of the box 
be taken apart again for further work. 

Finally, the eight hinged doors. These are: 
to fit very loosely when they are held 
horizontal in the box. Consequently they 
should not be 3 x 3 inches but about 2 7/8: 
inches square. Then, using 3/8th wood 
screws, one face of each door is screwed to 
half a small hinge. When buying hinges check 
that they will turn very freely dnd, If 
necessary, open up the metal around the pins 
if they are too tight. 

Small magnets are used to hold the doors. 
closed. A very convenient source is the 
magnet which can be reclaimed from the 
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Figure 4. The‘driver module 
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The flat face of 2 reed switch peels away from the 
cylindrical section. revealing a small magnet. 


smalfer than the magnet aliows it-to be 
secured in place jusi by friction. 
Magnets obtained from these reed. 
switches may be square or rectangular 
but both types work. 

However, before any magnets are 
fitted, get all eight together and stack 
them one on iop of the other to ensure 

that each has the samme magnetic pole 
uppermost. Then without turning them over, 
fit the magnets into their doors. 

V/hen all the doors have their hinges and 
Magnets fitted, thay can. be screwed in place. 


round version of magnetic reed switches 
normally used as door-open sensors in a2 
burglar alarm system. Each reed switch 
comes aS 2 pair: the magnetic half is the one 
With no. 
connection 
terminals. 
Conveniently tie 
flat face peels 
away from the 
cylindrical 
section, 
revealing a small 
magnet only 
fractionally 
thicker than the 
material of the 
door. Cutting 
into the door 
edge a Square 
which Is slightly 








Check that each door is centred cn dhe panel and rotates freely between horizontal and 
hanging (more or less) vertically 
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Remove the feft panel of the feeder box and 
mark its inner face with horizontal lines: the 
first 3 inches from the top, the second 3/8ths 
down from that line, then 3 inches irom that 
line, then 3/8ths from that; and so on until 
16 lines have been drawn. These represent 
the positions of the top and bottom faces of 
all 8 doors. 

Now the second half of the hinges can.be 
screwed to the inside of the left panel. The 
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Figure 5. Power supplies 


lines dravn should help to get ai! the doofs 
fixed in the correct positions but it is 
probably worth mentioning that as the ‘doors 
are to.drop down by ee 
rotating ina may 
clockwise direction 

as seen from the 

front, the hinge 

should be 

underneath its dodr 
when it IS attached 

to the left side panel. — 
Check that each door 
is centred on the 

panel and rotates 
irealy between 
horizontal and hanging (more‘or ltéss) 
vertically. 

Diagram 2 shows how the hinge is.to be 
attached to its door and left side; the 
permanent Magnets aré embedded in the 
centre of the right edge of the door. The 
diagram also shows how each magnet is 
attracted to the core of an electro-magnet. 
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Cul the'slot for the magnet undersize so it will just push in 


Further details about these and how the 
doors are then operated is given later. 

That is most ofthe construction completed 
but before the rest is described, | want to get 
to the part_I find much more interesting: the 
electronics. The project has been designed 
using only standard components which are 
easily obtained. 

The complete circuit. can be built on one, 
single-sided printed circuit board. There are 
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no problems about making this PCB if you 
prefer to eich your own, but it does need to 


have a tull-sizé earth plane in order that all 


ground points are 
connected. 

For easier 
description, the circuit 
breaks down into three 
modules of which the 
first ts the Timebase. 

The feeder needs to 

_ be driven by a real-time 
clock in order that the 
cats are fed regularly at 
more.or less the same 
time every day. IC is a 


‘CMOS 4521 oscillator/divider chip. Using a 
Standard 4.194304 MHz crystal, the circuit-set 


Up around pins 4 and 6 outputs one pulse per 
second from pin 14. This is input into pin 10 
of a CMOS 4040 chip used here asa 
programmable divider. When veired as 
shown, IC2 divides by 3600 the input 
irequency of one per second, consequently 


~~—+—{6) 14.3 VOLTS 


Crilc121C13/C14 


autputting from pin 1 2-pulse every hour. R4 
togetner with C3 forms a low-pass filter 


‘which suppresses any spurious switching 
spikes. The output of one pulse per hour is 


input into pin 10 of 1C3, aiso set up as a 
divider. With S1 in position 1 it divides by 24 
and in position 2 by 12. Consequently the 
Output at A is either 1 pulse every 24 hours 
or 1 pulse every 12. Again the R6/C4 
‘combination eliminates spurious. spikes. 

The 1 or 2 pulses 
per day from A on the 
Timebase Module 
connect to pin 12 af 
1C4, the input of one 
of tvfo monostables in 
the CMOS 4538. On 
‘the rising edge of each 
input pulse, a clean, 
approximately quarter- 
sécond pulse Is output 
at pin 10, the exact 
Jength being 
determined by R7-and 
C5, the timing 
elements for this 
monostable. Grounding 
pin 3 ensures that the 
second (and unused) 
monostable on board 
this chip is reliably 
switched off. The 
output pulse at pin 10 
is Sent both to [C5 pin 
15 and to [C6 pin 3. 

Dealing first with the 
CMOS 4029 
Binary/Decade Up/Down counter. Holding ‘its 
pin 9 high results in the counter counting in 
binary rather than decimal, and holding pin 
10 high makes the IC count up. The binary 
toial at any time is output from pins 6 (least 
significant digit, LSD). 11, 14 and 2 (most 
significant digit, MSD), incrementing from 
'0000 to 1111. For normal counting, pin 1 is 
held low by R8 but when taken high by 
pressing button $2, the total is reset to 1171 
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‘because alt the ‘jam’ inputs (pins 4, 12 13 and 


3) are held high. The maximum count for this 
IC is 1122 but in this application output pin 2 
is left unconnected as we only need to use 
thé eight numbers from 000 to 111. 

Diodes D8; D9 and D10 together with R10 
form & three input AND gate. Hence the N- 
channel MOSFET will only:-switch the LED on 
when the binary number from IC5 is 211. 
Consequently when Reset button $2 is 
pressed the LED will always tight and we can 
be assured that the next pulse at IC5 pin 15 
will increment the count to 000. 

Whatever the binary output of IC5 happens 
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to be, this binary numbers input into pins 12 
(LSD), 10 and 9 (MSD) of 
Multiplexer/Demultiplexer IC6 which is used 
here as a one-pole 8-way switch. Depending: 
on the binary number present on its pins 11, 
10 and 9, common input pin 3 is directly 
connected to one specific output pin selected 
from 13, 14, 15, 12, 1, 5, 2 and 4: for 
example, 000 joins pins 3 and 13, 011 joins 


The elactro-magnet removed from the relay 


pins 3 and 12, and 111 joins pins 3 and.4. 

All these separate outputs are connected to 
corresponding inputs on the high current 
driver IC7. 

Now it is possible to seewhat happens to 
the quarter-Second pulse from I1C4 pin 3 into 
both IC5 pin 15 and IC6 pin 3. On the rising 
edge of this pulse the binary number beina 
output fram ICS is incremented by 1. 
Immediately [C6 pin 3 is connected ta a 
different output pin and the same quarter- 
second pulse is switched to a new input of 
IC/7. This results tn a high current quarter- 
second pulse from its corresponding output. 
It can be assumed that each new pulse from 
IC4 clocks the 4029 faster than the old 
output from [C7 can be operated So each 
new pulse triggers a high currént output from 
the next one in line and there Is no initial 
e@ak’ from the previous output. 

So now we are at the stage where \ve have 
to consider exactly how the doors of the 
fesder are operated. 

1 first looked at a number of mechanical 
systems using solenoids but besides the high 
cost of eight of them, I found that the canis 
and bearings which were needed to release 
the doors were difficult to cut and shape, not 
to mention the precision necessary to 
Position and secure them if the mechanism 
was not to jam. 

There had to.be a simpler solution. Electro= 
magnets holding to small pieces of ferrous 
metal embedded in the surface of each door 
seemed a better idea but this appeared to 


have three serious drawbacks. First, to keép a 
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door closed, current had {6 flow through its 


electro-magnet all the time until the door 


was released. Consequently the total current 
needed initially to hold all 8 doors shut was 
far too high jor battery back-up which I 
intended to include in the design against the 
possibility of majns failure. Secondly. the 
easiest way to recharge the feeder with food 
was fo disconnect it from the drive unit. Of 
course with no 
power supply the 
doors would not 
stay shut. Thirdly, I 
could not find 
suitable electro- 
magnets anywhere 
at any price! 

I tackled the third 
problem first. 
Relays use electro- 
magnets and the 
Ones in Miniature 
relays I found the 

near péeriect soluiion. 
They are small, relatively inexpensive and the 
relays are constructed so that the coil can 
easily be liberated. The electro-magnet in 2 
6-volt, 66 ohms relay coil, made by Finder 
(Part No. 4031-9006) is probably the-easiest 
to remove from its case but a Similar coil 
irom almost any small 6-voii rélay of this 
type will do. Better 
news still ts that 
this kind of relay is 
frequently to be 
found in the lists of 
surolus jtems 
available from 
many suppliers: I 
bought all of mine 
at three jor £1! 

Having removed 
the electro-magnet 
from the relay, the 
only other 
Dreparation 
feéded is to trim the.supply pins which 
extend beyond the end of the coil and to cut 
away the flai veritcal metal section that 
would otherwise run its full length. . This cut 
needs to be made with some care so that 
neither saw nor vice can damage the winding 
and the remaining tags of the coil. 

Solutions to the other problems followed. 
It occurred to me that if a permanent magnet 
was embedded in the surface of the door 
instead of just a small piece of ferrous metal; 
the doors would stay shut without power 
‘because the magnet would hoid onto the soft 
iron axis-of the coil. Then, if a current pulse 
through the coil could produce.2 magnetic 





Uie Milliput Putty to Secure the electro-magnet 


field strong enough to oppose that of ihe 
permanent magnet, the like poles created 
would repel and ‘the door would open. And it 
did! Hiwever, to produce a large enough 
electro-magnetic field I had to use quite a 


high current, i.e. the 6 volt coil with a much 


higher voltage. In faci I found experimentally 
that I needed about 24 volts tc produce a big 
enough reverse field for reliable release of 
the doors. Now I know that this sounds like 
poor practice but it really is not. Twenty-four 
volts applied to a 60 ohm relay coil makes it 
pretty warm but not hof enough to burn out 
even if kept connected indefinitely. In this 
circuit the burst of 24 volts at 2/5ths amp 


lasts for about a quarter of a second and 


produces no discernable increase in 
temperature. 

So this solved both the other prableifis*-no 
current is wasted in just keeping the doors 
closed, and they are held firmly shut without 
applied power while the feeder is being 


‘recharged with food. 


The prepared relay coils should now be 
fixed into the feeder. Remove the right side 
panel from the box and mark horizontal lines 


‘across the inside face, with the first 3 incnes 
down from the top, the second 3 3/8ths 


down irom that, the third 3 3/8ths down 
from that, and so on until 8 lines have been 
drawn..Also draw one full-length vertical line 
to divide the‘same 
face in half. The 8 
— relay coils should be 
glued to this surface, 
each on the cenfre 
line and with the 
protruding end of its 
soft iron core level 
with 4 horizontal line. 
Probably the best way 
fo glue the relay coils 
in the correct position 
is to use Milliput 
Putty which is 
prepared by kneading 
together equal amounts of yellow and grey 
putty sticks. When they are mixed so that no 
coloured streaks remaif, use smal! amounts 
to attach the relay coils. The fact that using 
this kind of putty results in the coils being 
held well proud of the surface is in fact an 
advaniage. Leave the puity to-Set hard for 24 
hours énd do not be disturbed ii all the coils 
immediately spring off as soon as the board 
is Subsequently worked on. Now that the rock 
hard Milliput has provided the coils witha flat 
surface they can all be immovably re-glued 
with a more elastic adhesive such as Bostik. 
Drill small holes through the side pane! 


close to wheré the coils are fixed so that two 
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power supply wires for each coil can be 
brought to the outside of the box. Then 
reattach this panel to the rest of the feeder 
and check that each door will be held closed 
by its magnet. It is also worth 
checking to see if a brief 24 volt 
pulse to each coil from a bench 
supply will release its door. If it fails 
to open, connect the supply the 
other way round but also note that if 
the magnets have been correctly 
fitted, every door should be released 
with its coil connected to the supply 
with the same orientation. 

The transformer should be able to 
deliver 15 to 24 volts at 2 amps and 
ihe printed circuit board will allow 
the use of either 2 single secondary 
with a 2 amp bridge rectifier or two 
1 amp diodes for use with a centré- 
tapped winding. The full-wave 
rectified output is smoothed by Cé 
and regulated by a 78S15 IC. This is 
the 2 amp version of the standard 
7815. C7 largely eliminates hich 
frequency ripple on the output of 
the voltage regulator, 

As I mentioned above, quite 
early on in my thinking it had 
occurred to me what a disasterat 
would be if the mains supply 
failed at a time when a- 
compartmeni door of the feeder 
ought to have opened. That one 
blocked door would prevent any 
more food irom being dispensed. 
If mains failure happened early in 
a holiday period, the cats would 
really suffer. Consequently, proper 
battery back-up had to be 
incorporated into the design ‘and 
had to provide sufficient power to 
run the whole system for at least 
a few hours. R11 allows the trickle 
charging of a maintenance-free, 
sealed lead-acid 12 voit battery of 
ground 1 ampere-hour capacity. A 
fully charged baitery of this type 
will drive the whole feeder for 
many hours. So if the mains 
Supply is interrupted when the jeecer is in 
use, the battery wiil take overand diode D1) 
will prevent the battery from discharging the 
wrong way back through the voltage 
regulaior. Atthe same time D12 wili short 
R11. This arrangement means that thete will 
be no discernable power spikes or gaps 
within the system either at mains failure or 
On recovery. Note that the circuit is only fully 
off when both the mains ‘and the battery are 
disconnected and if the feeder is to be left 
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unused for a period, the battery must be 
unplugged or it could be damaged by to 
deep a discharge. 

Note that D11 reduces the normal working 
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Figure 7, Component positioning 


voltage of the circuit to about 14.3 volts. This 
is ‘a Suitable voltage for batiery charging but 
when the batiery is the sole source of power 








D12 will reduce its output to about 13.6 volis. 


A few (so far unmentioned) capacitors, 
Cl1-14, are distributed throughout the 
electronics to de-couple the system where 
necessary end to limit the harm that power 
interruption glitches might othenwise cause. 

The second power supply is 2 DC-to-DC 
converter, employing a 5-pin IC very similar 


to, and just as easy to-use as the iamiliar 
LMi317 variable voltage regulator. Fixed 
voltage versions of the [M2577 are available 
but the -ADJ type allows the output voltage 
to be set by selecting the ratio of 
VR1 to R13: Output Voltage = 1:23 

1 + (VR1/R13) . In general, input 
voltage to this IC can be anywhere 
from 3°? to 40 and the output 
voltage can be set to provide up to 
60 volts. The current should be 
limited to a maximum oj about? 
amp. 

As there i$ around a 2 volt drop 
across @ach active switch in FC7 and 
my relay coils need 24 volts to open 
the doors, this DC-to-DC converter 
must supply about 26 volts. VR1 
allows this output to be set. A 
Critical component is D9 which must 
be a Schottky diode, the same or 
similar to the type shown. 

The DC-to-DC converter is 
required to supply, albeit briefly, 26 
volts ai 2/5ths amp. Assuming that 
the converter is 100 efficient (and 

it will be nowhere near that!) the 

required input current at 14.3: valts 
will be nearly 3/4 amp. 

Ineificiency, together with the 

power requirements for the rest of 

the circuit, mean that occasional 1 

? amp surges occur. This accounts 

for the recommendation that the 

transformer should be able to 
supply 2 amps. The above might 
seem to imply that both 011 and 

D12 should be 2 amp diodes but 

this is not really necessary. The 

data sheet for the 1N4002 shows 
that it will carry 30 amps for briéf 
periods and 2 amps for rather 
more than 2 seconds. Such diodes 
have to be designed in this way as 
they are often required to charge 
large capacitors which initially 
present a virtual dead short! 
That completes the description 
of how the circuit works. 
Diagrams 6 shows the bottom 
to help in the correct insertion of 
components. It is always good practice to 
turn pre-set variable resistors to their centre 


‘positions before they are soldered into a PCB 


and this is true of VR1 in this design. When 
the board is completely populated and being 


tested, check that with VR1 atits centre of 


‘travel, the voltage on pin 10 of IC8 is about 
‘15 volts. Increasing the resistance of VR1 
should increase the voltage to.a maximum of 
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about 30. You may find your relay coils need 
a different voltage to the 26 volts which will 
reliably release the doors of my feeder. So 
when testing out your system, VR1 should be 
Carefully adjusted to set the voltage at pin 10 
of 1C8 to just a little more than the minimum 
necessary to do the job. 

On the PCB the outputs from IC7 terminate 
in a right-angle, D-type. 9 pin socket. All ihe 
wires from the 8 relay coils should be 
soldered to a similar socket fixed at the top 
of the right hand side of the feeder box. Wire 
up the relay coils to the socket preferably 
with rainbow wire so that connection 
mistakes are avoided. Ensure that when the 
PCB and the feeder box are connected by a 
standard 9 way, male-to-male serial cable, 
C7 pin 10 will be common to all the coils, 
the first coil is also connected to [C7 pin 12, 
the last to pin 16 and all the others are 
correctly paired off in between. Also cover 
the surface wires on the feeder with a piece 
of plastic channelling to prevent the cats 
frém playing with the othenvise exposed 
connections. 

One of the things wehave not So far 
considered is how the front face of the box 
will be closed off. I made 4 front panel out of 
5 mm perspex so that I could see the doors 
opening and so be reassured that they were. 
not jamming. If you want the same 
assurance, you will need to cut 4 piece of 
perspex which is 3 3/4 inches wide and about 
29 inches in length. This means that when it 
is in position and butt-joins with the small 
piece of Extrusion at the botiom of the front 
face, the perspex will overlap the top of the 
box by about an inch. This exact dimension is 
unimporiant but a little overiap at the top will 
allaw 2 finger grip for removing the.iront face 
when it has been finally fitted. 

In order to fill the feeder with food, this 
cover must be easy both to remove and 
replace but it also needs to be immoveable 
(from the cat's point of view) when fitted. I 
used two, 28 inch lengths of 3/4 inch angle- 
plastic, and cut (with scissors!) one face of 
each to be 3/8iths wide. With the feeder box. 
horizontal the perspex was placed in position 
and small screws were used to screw the 
prepared sections of the angle-plastic onto 
each side face of the ieeder, leaving the front 
pane! trapped top to bottom by the 3/8th 
faces. Consequently when the feeder needs 
filling, the perspex can be Slid out vertically 
from its side glides but is securely held in 
place when the feeder is in use. 

And finally the electronics and back-up 
batiery must be fitied into a suitable box which 
will provide access to the switches and the 
LED, as well as permit the serial cable to maie 


ELECTRONICS and BEYOND 


with the D-type 9-way socket of the PCB. 
This is a simple circuit which does not 


allow the exact setting of the moment when 


the first door will open but as a rough aquide 


‘it will do so about 6 hours after the unit is 


first connected to the power source ii the 


‘Option of twice-a-day feeding has been 


selected, and aiter about 12 hours if the cais 
are to be fed once a day. Aiter the first door 
is opened, the rest will open at the same time 
(or times) on the following days. 

Tt has been over six months now since I 
colnpleted my cal ieeder. As I explained at 
the beginning, my purpose in makina it was 
to provide my wife and me with the 
opportunity to go.away jor a long weekend or 
éven the odd week without havina to 
inconvenience someone else with the feeding 
of our cats. However we soon discovered two 
things during the early days when the feeder 
vas being fully tested with food but while we 
were actually ai home. The first was that the 
cats quickly became familiar with getting 
their meals from the feeder and not from us; 
and the second wes that they stopped 
bothering us at the times when we would 
othenvise have fed them ourselves. In 
consequence of ihis new knowledge, we nov 
use our feeder all] the time, whether we are 
away or not. Every four days the LED lights 
and the feeder is empty. After disconnecting 
the 9-way cable from the ieeder, it is lifted 
from its screws in the wall, placed on its back 
and the front panel slid out. Then all 8 
compartments are charged with food, the 
irant panel replaced and ihe feeder dropped 
back onto its two retaining screws. With the 
LED still lit we know that the néxt pulse from 
1C4 will open the door of the lowest 
compartment and the rest will follow in due 
course. However, if for some reason the 
feeder needs to be recharged with food 
before itis completely empty, the Reset 
button must be pressed to light the LED and 
ensure that the next pulse ts directed to the 
bottom door, when the first of a new set of 8 
meals will be supplied. 

The feeder reliably takes care of feeding 
our cats for up to 8 days when we are asvay 
but | should also point out that they have the 
freedom of a-cat-flap and therefore full 
access to the great outdoors from a.protected 
space in the house. They also need and are 
giver a very generous supply of water as 
well. 

The full cost of materials and components 
for this project is about the same as boarding 
two cats in a cattery for a week. 
Consequently one week-long holiday and the 
feeder will have paid for itself! 

Our cats have been-wonderful inends taus 


Parts List 
Resistors. 
RI | 4M7 
R2.42:13 2K2 
R3.5.8 10K 
R4.6.9 1K 
R7- IM 
R10 100K 
Rit 100. 2 watt 
VRI 90K. vertical 
pre-set 
Capacitors , 
Cl 22p 
C2 82p 
C3.4 Tn 
C5 220n 
Cé.10 330uf. 35 volts 
C7.8.11,12.13.14 100n 
C? 470n 
Integrated Circuits 
ict 4521 CMOS 
1C2.3 4040 CMOS 
IC4 4538 CMOS 
IC5 4029 CMOS 
ICé 4051 CMOS 
(C7 ULN 2804 
Ic8 78515 2 amp 
’ Volt Reg 
IC? ILM2577-ADJ 
JIC'Sockets 
16 pin DIL x6 
18 pin DIL x] 
Crystal 
X-tal 4.194304 MHz 
Diodes 
D1.2.3,4.5.6:7.8.2.10' 1N4148 
DV4.12 YN4002 . 
Dt3 1N5821 Schottky 
LED 5mm. round, 
yellow 
Bridg@Rectifier 100 PIV, 2 amp 
(or 2 x IN4002} 
‘Switches . 
SI SPDT 
$2 Press-to-make 


‘Miscellaneous 
Transformer 


Battery. sealed. 
lead-acid 

9 way serial 
‘Mouse’ cable 
2 x D-range., 
9-way sockets 
8 x relays 

8 magnets 
Reed switches 


8 small hinges, etc. 


15-24volt sec; 

2 amp | 

12 volt. 1.2 amp 
Male=Male 
Right Angied 


& volt coil 


but it is nice to get away from: them.and ‘the 
house once in a while. The cat feeder has 
given us such opportunities. I hope that you 
will enjoy making your own feeder and then 


be able to experience the freedom -that using 


it allows. 


Septémbér 2001 





Welcome to the new face of 
Kanda our 2001 catalogue 
where we hope that you find 
the right tools and we look 
forward to serving your 
embedded needs now and in 
the future 


Kanda... and the world-wide web 

We have a site dedicated to Information on Kanda and en 
insight into the growing number ci options in our product rangé 
plus here you vail find that we are actually giving you down-to- 
earth advice on making the ight choice! At weayv.kanda.com 
sé Our reguiar updates tor details on product features and up 
and coming new product launches: 


Kanda... the virtual engineering mall 

Directly linked to the main site is our order site where you can 
make purchases 24 hours a day, anyday of the week. 

Why not visit wav.kands.com and find the icc! for your soscific 
application 


About Kanda 

The ‘company, its philosophy, its people and the latest up-to- 
date information on the future goa's and vision for the future. 
We are committed to a friendly, personal senace policy which 
means that.we work a3 & team towards a common goal, 
customer satisfaction and this ethos pe-vades the whole 
organizational structure irom the Bottom io the top, we are 
committed to making you the customer happy and fulfil your 





ness by customizing our range to take into account the latest 
technological advances in the Micro-électronic industry of today 
and tomorrow... keeping ahead means looking anead and that 
equals caring for all Gur cusicmers whether ihey are small-iime 
hobbyists or iarge muitinationals... Our Toois meke your life 
Easy... 


Product Line-up 

Search jor New Producis and uy outfree deme versions which 
enable you to test whether the product is right for the profect 
you are working on... we give you the opportunity to try and 
iesi bsfere committing... 

Download current datasheets and take the cprortunity to 
compare the diverse range of products {0 suit every budget 
from ths best of the international brands in the microelectronics 


Newsroom 

Sez the latest Press releases and order your personal copy of 
our in-house professional magazine antty titled Elecironics.and 
Bevond which pushes back tne barniers of Electronics and 
takes you into green technology, to models. lego and meccano; 
Into simple breadboard projects, simple micro stectronic 
applications and the realities ai bacoming an electronic 
entrepreneur. Electronics and Beyond offers you the chance to 
find & joD and have your project in print. Log onto 

wey. clectronicsandtseyond.com... See if you qualify fer.a 
Sample copy! 


Engineering Forums 

We have a diverse range of Forum sites which enable you, the 
engineer to discuss the make-up and ideas for a myriad of 
apolications of some of the worlds bes! devices from many. of 
the worlds best silicon manufacturers such as Atmel, 
Mitsubishi, Ubicom, STMicroetectronics and Xicor 


Our sites have been specifically designad to 04 easy to 
navigate and fasi to dovmicad so go ahead.and Iog an to. 
ww. canda.com ioday! 


(USA) 1-866-345-2632 (UK) +44 (0) 1970 621 030 www.kanda.com — 
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Our vision 
To Cecome the virtual engineering mall ior embedded systems 
tools by Commining ourselves to growing and expanding cur 
range through close working partnerships with our sales 
partners and customers. 


Our Mission Statement 
Kanda:is committed to design 
excellence ; Our aim is to provide 
senously easy tools which any’ 
engineer can handie and te build 
Up Our business based on the 
solid foundations created oy-an 
entreprencurial ethos which 
Pervades the company, its 
tonvard thinking philcsophy and 
its commitment to becoming 2 
vrorld leader in providing a complete tool solution. 


Kanda-The Company 


Kanda is the brainchild o7 K and A which-stands for Kevin Kirk 
and Adnan Wells. 

We are both from an academic background as former 
leciusers in Microétectronics and Computing, we decided tp 
séf-up Kanda in 1991. With over'a decade oj experience in the 
embedded marketplace and a step by step approach to design 
and developmen: of new ideas 
‘and innovative producis, ve | 
have been able to remain a 
rendly and apoproachabte | . 
organisation with impeccable | | 
standards of quality and control. 

Our criginal products were 

industnal automation systems, primarily focusing on automated 
high sceed welders and we produced - number of innovations 
in this area such as very hiah spsed welding systems for chain 
making. 

During the deve'conmeant of these systems, we vere unable to 
find microsiectronic development systems that were reasonahty 
pnced, reiabie and which fitted together seamiessty. After 
spending many hours irying to mary 
incompatible emulators. compilers end 
programmers we decided the best 
Ophion was to ceveiop our own primarily 
for in-house use. 

As Ord spread, more and more universities and colleges 
realized inat our tools made sense until ihe education side of 
ihe Business exceeded the industnal side so the business grav 
crimarily around the academic market. 

As cur product portfolio: increased and as 
we Oainsd anproval in the world-wide 
marketplace, we were commissioned to 
désign and deveiop evaluation and training 
Systems for numerous leading silicon manufacturers and we 
vere then able to suppor néw devices by providing easy-io- 
use fools at a reasonable cost. Many of these systems were 
produced under the customer's label, tha bast known of which 
was tha Atmel STK200 which helped the AVA to become a 
force in the embedded industry. Over 35,0000f our units nave 
DESN Produced to dafe and they still remain Gopular for their 








Optama»>: 





(USA) 1-866-345-2632 (UK) +44 (0) #970 621.030 www.kanda.com 
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combination of simplicity and versatility, which stem from-our 
companys educational roots. 

The design and davélopmeni oj Starter Kits*has meant thal! 
the company now has considsrabis exneniss centred around 
in-Syst@m programming and we are 
nov the dominant force in this 
emerging market, offering a wide 
range of nigh speed and flexible 
prcducts in cooperation with a 
Number oi first-class silicon 
manutacturers. 

Utilizing our educational and 
industrial background we have had 
the capability tio source and supply 
fo you the anginee: with e 
comprenensivs range of the tesi 
tools in the werid today from marke 
leaders. such as Sottec, IAR and 
Galo. We can provide you with up-to-date information on full 
orcduct ranges and can customize your tool needs by selecting 
the best options from cur pic'n' mix ico!chain. 

in mid-2000 we acquired Logical Devices, a Déhver based 
programmer manufacturer, who are markét leaders with more 
than 20 years of Sxpenence in programming tools and the 


extensive range. covers mini to hand-heid to in-System 


Programmers to Gang Programmers and a comprehensive UV 
Eraser portfolio of quality industry stanctard products. 

Further growth areas have 
included fhe davelooment of a 
putsshing company called 
Fiactronics and Beyond which 
produces books and a2 full- 
colour monthly industry 
standard maaaziné avatfable any 


where in the world. 

We have recently acquired an embedded software houss 
called: Optama which primarily develops embedded software 
teals-sée vavw.optama.com for more detailed iniormation 

In addifion we run a websile design house which is geared to 


providing izilored s-commerceé solutions for the word's !eadino 
silicon manufaciurers.( nsed the yeeosite logos) The Kanda: 
umbrella also destons and maintains 
sebsites for a number of 'eading 

siicon manuiacturers such 2s ST. 
Atme!, Mitsubishi, Unicom and Xicor. it 
nas been the recipient of a number of presiigious awards in the 
St fev years. primarily for innovation, marketing (sponsored by 
Microsoft), <-commerce and export achievement. 

Kanda is now poised to move into the next phase of its 
growin Strategy, we are committed to 
providing technical support plus 2 friendly 
CRM policy ensures < smooth, efficient 
service. We have the ability to provide you ith 
2 t0ial Service in different time zones through 
our UK or US base and this ensures thai you can order and 
receive delivery vith minimum lead times. 

Kanda, as 2 global organisation looks forward to the next 
decade of growth, innovation and progress as the best 
embedded solutions company ior seriously asy tools. 








So why choose Kanda?, 
Pic’n'Mix Tool chain 

© Selection of Too!s for all applications 
¢ Project shocping 

« World class brands 


Tailored Solutions 

® lrained advisors 

Selective Euying advice. 

¢ | Stest Technotogy simplified 

« Frendiy & Approachah's personnel 
° Quality & Service assurance 

° Suppor and packages for schoo!s. 
technical colleges and universities 
utilizing the Kanda range is that all Universities, Colleges 
Schools and Students world wide receive an educationa! 
discouni on Kanda Evaluation Toots. Ring us for mere details cn 
+44(0) 1970 621030 or in the US oh 303-496-2060 





Flexible Buying. 

° Friendly customer service team) 
e Secure oniine shop: 

e Free pnone or fax 

* Instant accounts” 

e Aj) credit cards accepted 

° 24 hour crcer placement facility 
“‘Suiject tc status amd crecht check 


Quality counts: 
for more 

At Kanda, our dedicated 
Production team work 
‘closely with cur in- 
house Hardware end 
Software engingers fo 
ensure thai a product 
evolves from 2 pure Mea into“e practical, easy-to-use -toal win 
ine engineer as the focus. 





Quality Assurance & Control 

Our quality controllers ensure 4 product is:checked and 
inspected before it paves the building and we are able-fo make 
sure your products are fully compliani with international 
Standards as we have an EMC chamber on site and qualijied 
personne! dedicated fo giving you perfect products. 


Kanda supporting the 
Environment 

Kande is dedicated to !coking after ‘the 
eraronment in which it operates. 

The faciory is stuated in tha hear of 2 
vallgy and opersiss a strict recycling 
policy in order io kesp tne. countryside 
areen and ciean. 





Friendly, approachable CRM Policy 

At Kanda we aim to provida you with practical, dovm-to-earih 
advice on any quéry you have and we can offer you.a sersonal 
senice on both sides or ine Atlantic. 








Ordering made easy 


US office ‘UK office 

5758 Lamar Sf Units 17/18 Glanyrafon 

Arvada, CO 8002 Enteronse Park 

USA Aberystvayth, Ceredigion 
Wales SY23 3JQ 

On the web through our-secure server: 

wWww.Kanda.com 

saies@usa.kands.com 

salesG@kanda.com 


Over the phone: 

(USA) 1-800-331-7765 
(UK) +44 (0) 1970 627.030 
1-866-34-KANDA 

Fax: 

(USA) 203-456-2404 

(UK) +44(0) 1970 621 040 


Kanda support your right to choose 
Handing your account professionally 
Our CAM team are ready to take your-call. 


Technical Support 
Tel: +44 (0) 1970 621 041 
Fax: +44 (0) 1970 624 046: 
Tel: 363-456-2660 


Whatever your question, our fully trained engineers are available 
to give you an answer. They have access io full product 
information and if you require dsfailed datasheets than we can 
either post them to you. fax them ii you need them as fast as 
passible ar email them on demand 


Tech Online Service 

lf you have a question then yau can 
email it, fax it of ring the Technica! 
support team on 

+44 1970 621041 of in the US on 
303-456-2060 and we can provide.an 
answer just like the one below dayi't 
hesiiate ask. 


Understanding your needs 

Our Field sales and trained teflesalesteam can give you tips en 
the best proouct for your particular application cor budgei and 
taking the time to lisien means we aisc learn from vou and can 
serve your interests.io tne optimum. 


Despatching and 
monitoring your ordér 
Our Inierational distribution 
centre run citcently by our 
expenenced personnei who are 
resconsible fer monitoring, 
nacking and despatching your 
order. Based on sis fo ensure 2 smooth and éfficient flow of 
producis. we have the capabilities to frack your order at any 
stage in iné ordenng process ensunng maximum suppeon and 
reliability for you, the customer. 








Training and-Evaluation 
e Starter Kits 
* Training Products 
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Debugging 

; ® Emutaiors 
From the beginning to the end of any project, « Simulators 
Kanda provides the total solution 
Our Tool chain means you move in the righi direction through Software 
the stages of: G-Compilers 
e Training & Evaiuation CUPL 
* Development 


» Production & Field 


The Kanda Tool Chain 

in this season's: Catalogue we featurs.2.of our most:popular 
product ranges: 

Starier Kits for every budget and every appiication fram simp'e 
development boards to evaluation tools to FPGA's. 
Programmers & Bumers igaturing the sopular In-System 
Programmers designed in partnership with many of the teading 
silicon manuiacturers in the world today 


Test Equipment 
e Sco 


e Logic Anaiyzers 


Programmers/Burners 

* Ficid 

e IN- Sysiem Programmers. 
© Gang 

e Unrversal 

e Adanlers 

« Erasers 

li you néed more information or assistance with the-tools in our 
complete range then contact Sales on +44 (0)1970 621030 or 
for the US on 303-456-2060 or for more data log on to 

vary. kanda.com ior full up-to-date product information ana 
Technical support online. 


Chips, Kits & Modulés 
iModules ‘plug-in enginsering’ 
Semiconductor Devices 


Publications 
sectronics and Beyond macazine 
Books 


Tool Box 
Prototype boards 


PC Interfaces 

¢ PC card/donaies 
~ © USE Huks 

© Converters 





New Products/SpecialOffers 


Ordering made easy: 
1-800-331-7766 or 
+44(0) 1970 621 030 
Visit www.kanda.com 





Training and Evaluation 


At the beginning there is the...Starter Kit 

Every proiessional! engineer needs to be able to quickly evaluate a new devics 
vith minimum cost and carry out simple cevelopmeni tasks using it. A simpie, 
easy 10 use Starter Kit is the ultimate training tool, vehich provides an evaluation 
platiom for tesiing your particular choice of sificon. 





Tie Kanda Rangs of Starter Kits for every application and evary budidet... vanaty 
and choice 7 professional evaluation tools... simple easy evaluation tocis-fér any 
application... for a wide range. of devices. 





ALL products come complete with: 

¢ Free technical suppor \ia-telepnone, ‘fax, e-mail '& web 
e 90 day warranty afier purchase 

¢ Comprehensive Informaticn package 





The ST Evaluation solution 


oT Microslectronics work closely with Kanda end we nave developed a nigh class evaluation series of 
‘cols for Casic lo sdvanced applications designed around the ST7 device. From the starter kil, 
through evaiuation boards io In System Programmers and Gang Programming solutions, all equipment 
supplied by Kanda is ST approved. | 








ST7 Starter Kit Package Features 

Starter Kit board ST7Flash, OTP’and EPROM 
Flash sample devices development environment 
Power Supply (US,EU,UK) Supports 32 or 42 and 56-pin 
Paraile) port interface cable devices 

CD-ROM Programming IDE, Application 
User Manual Builder, Full Function Editor 
Software In Circuit Simulation 
Personality keys{emulation and Professional Assembler 


programming keys) 
Registration card 












Supported Devices | Order Code | PriceS | Price ¢ 
32-Pin EPROM:and FLASH |ST7KND1-KiT2" | 160 


ST7 Starter Kit 42'56-Pin EPROM and FLASH 115 _ 





The ST? Starter Kit provides. you with everthing *-EU, -UK or -US Power Supplies | Supports Win95, 
you need to immediately start dasianing, developing Wings &Win2000 | 


and &valuating applicanons at a reasonab'e cost. 
Fach Starter kit comes with 4 ore-frogrammed Gence, it demonstrates the key features of the STT Using the on-board hardware 
resources (Gush buttons, LED's, buzzer etc) Instructions are performed on the PC, /O's on the Starter Kit (in-Circuit Simulation) 


ST7 Boards 


For fast project development, we iso supply targst boards for 32-pin and 42/56-pin 
Si? devices. We have specially designed these boards for uS6 with the {SP and they 
are iseally suited for ST7 projects. All the oscillator selections of the ST7 family of 
Cevices are fully Supported, unlike other ST? solutions. Included with each of the 
6valuanion boards 4ré schematics providing a full reierence design for implementing 
your ST7 project. The on board features include, an Analog reference for Anaicg to 
Degita! conversion, LCD contrast, étc. All ports and pns 
brought out fo standard pitch headers (0.1°} to a user 
configurable mainx area. Fully iSciatab’s switches and 








Item ' i | Order Code | Price $ 


32-Pin Board | ST7KND-EV1 


| Price £ 

















42/56-Pin Board | ST7KND-EV2 s99s«| £71 LED's using the onboard jumpers. The standard Kanda 
32-Pin Board with ISP _ | ST7ISP32 $125 | £89 box header connection for serial in-system programming 
42/56-Pin Board with ISP ~ST7ISP42/56 $125 £89 ig included for Easy programming. These boards can be 
Both Boards with ISP | ST7ISP+ $198 £142 = Purchased Gn their own or wath an ST7 In System 
aa Programmer. 


(USA) 1-866-345-2632 (UK) +44 (0) 1970 621 030 www.kanda.com 


ST7 Motor controller Kit 

Kanda's new Comprehensive motor controller development kit makes controlling 
brushless DC motors simple, using ihe ST72141 microcontroller. 

Just three EASY steps: 

Step 1: Become an expert by practising with the supplisd defatilt: motor at 24V 
Step 2: Test your own motor, and werk oul your paramsiers 

Step 3: Program your ST-device with se’ected paramsiers and monitor the 
results 


« This. coard'can be used with. the $172141 emulator 





The sysiem and controller works from 12V to 200V, but-the mator.and power 
Stags Supplied are 246V. Tne user > 
can modify the power stage to accept = 300V moter or can purchsse a ready bullt and 

ested 2OOV rower stsa6 board from us. 











Package Features 
Programming Board Simple Sojtware Wizards 
Controller board vrith pres Application Builder 
programmed OTP chip Assembier 

Power stace (3-nhase vared) Wow Simutation Environment 
Voltage cr High Voltage Built in Programmer 
24) BLDC fan motor with standard 

joad 

15V Mains adapter 


Parall port cable 
26-way ribbon cab!e.with IDC 


ohare ttem | Order Code | Prices | P 





Blank EPROM chip Motor Controller Kit EU PSU | ST7MTC2/EU 
PC communication adapter Motor Controller Kit—US PSU | ST7MTC2/US $695 


Manual on control theory, motor Motor Controller Kit ~—UK PSU | ST7MTC2/UK 
control and other essential _300V Power stage ST7MTC2-PS300 | $135 
information 





‘Vfe 
8051 Workshop Ceibo, Phyton and 
A compiste low cost siarter kit for engineers and siudents be ite 
working with 8051 devices. The system uses Aime! AT8S see our website 
senses microcontroiiers — serial programmes §051 type devices www.kanda.com 
wiih on-Coard flasn memory — to give you instani recrcgramming for details. 


and simple ICE. This is 2 brillantly simple yet comp'ete 

develcoment sysiem, : 
| Order Cade | Price® 

Features STK8051__ 

« Application board wath LEDs, 

Switches. speaker and RS232 connector pius easy accessibie.port pins. 

« in system Programmer 

e Single step In Circuit Emulation 

¢ 51 series Editor, Assembler. and linker 

Sample device 






Price’$. 


oe 











‘For more products in our range of 
Starter Kits please call sales directly 
or log onto 








Xicor Developmen: Systeiris 

The X%icor Devetopment Kit provides a complete development environment for Xicor products. The Kit comes in 
separate versions for each Xicor device typs, bul cost effective software upgrades aré available once you have 
one kit. The three kits support Xicor System Management, Mixed Signal and RF devices. Al! development kits 
feature a powerul, intuitive grachical interiace thal allows designers to quickly configure the user programmabie 





“XICOR 


The System Management Kit 
This kit provides a common platform to 
suport all Xicor real time clock and CPU 
SUpemMiscr products. You can program 
lov vollageé Sense tnp points, real fime 
clock alarm fevels, and write io the 
integrated EEPROM memory. A user 
matrix section allows you to imp'ement 
key sections of your cesign and expicre 


features of -Xicor’s products 


The Mixed Signal Kit 

This kit Grovides a common platform to 
support all Xcor XDCPTM and 
programmabis analog orcducts. You.can 
program XDCP resistance values, op 
amo gains. comparator threshold levels 
and other key analog carameters. A user 
Max area is inciuded. Supplied with the 
X9250 device moduie 2s target siliccn. 


The RF kit 

A special RF design kit provides all of Ine 
features of the mixed signal design kit 
plus a unique pre-configured RF board 
tc allow customers to optimise Xicor 
mixed signal croducis in RF applications. 
The X9250 device moduts is provided as 
iné evaluation sifcon 


design tradesfis. Mmed Signal Software features Simple 
‘analogue’ fee! software wiih sliders and 


Svwitcnes 






Xicor Kit 
Xicor System Management Kit 
Xicor RF Kit 


Order Code 
| XSMPO01 
| XRFOO1 














Xicor Mixed Signal Kit | XAMSO01 /$199 =| £142 

Software Upgrades | =4| 

Mixed Signal Software SWXAMS001 $49 £35 
J System Management Sojiware | SWXXSMPO001 | $49 £35 

RF Kit Software. SWXRFOO1 $49 £35 





® AVR Microcontrollers 


Kanda have for many years worked closely vath Aumel 10 produce quality starter kits and 
in recent years have added their own particular isatures to make a unique and very 
popular range of Siarer Kits. The success of the STK200 was the result of Kanda’s 
commitment! to design excellence and its ability-fo oreniate one kik tc suppor an ever 
increasing number oi features whilst retaining-ease of use. coupled with high levels of 
quality control and refahility in the manufacturing process. 
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STK200+ Atmel AVR Starter Kit mecaaiian 
The best Starter Kit ever... p faggh See TT papengets S 
The STK200 designed by Kanda for Aims! was the most successful starter kil £ BN adi Salen 
EVER produced, One of the mast popular and best-sellers of the Aime! Starter If =i 
Kits comes with the value added pack software 25 & total package. Over 
30,000 oi the STK200 nave been sold world-wide, nov Kanda have énhanced 
ths design to mclude more features of this_simpis but effective tool ior AVR. 


ae Tiebwkcke BEE 
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Package Features and Benefits’ 
STK200 Board Classic Hardware * 
Access to all peripherals inc. ADC-and AVRISP In System Programmer 
UART Appication Builder gives you insiani ‘For improved device programming 
LCD interface source code tempisies and code Support and faster programming times + 
3.3V/5BV operation examoles WinNT /Win2KAVINME Support also 
rownout circuitry Assembler check out Ine AVA'PS] ISP which is 
Manual on CD Emulation includés 4 Debug package compatib!e with this develosmeni board. 


using the same hardware as ISP 
Includes IAR Assembler & Simple in= 
System Deougaer 

Simpisé ICE 


(USA) 1-866-345-2632 (UK) +44 (0) 1970 621 030 www.kanda.com 


STK300+ 


The STK300+ is a complete low cost system for the Atmel ATMeaa- AVR Range 
of Fiash &-bit in-sysiem programmabia RISC microprocessors & includes 
Application Bullder Software. 





STK2@00 Board Supports 

AlMega Buikjer Software Atmel Aimeoa 103/L 

1 CD external RAM provision Atma Aimees 603/L 

RS232 & ADC connection 

Switches, LED'S & Power. 

External Reset AVR Kit 

Dua! Voltage operation STK200+ For Classic AVR 
Brown out detection STK300+ For MegaAVR 
Rea! time clock crystal 


"For improved device programmina supcort and fasier programming umes = WinNT Win2KAWinMée Support alec check Gut the AVR 
FSIISP which is compaiible with this deveiooment board. 





PLD Starter Kit 


Ail you need to learn, teach or develop designs using Programmable Logic 
Desces. Complete hardware and software packags for training and 
development. This package is used extensively by universities all over the wodd 
10 teach logic and then move to practical implementation using PLDs. it also acts 
28a pretly neatdeveooment environment. 











Price $ 









1x Paraliel Connection Scard 


[Pritef 4 Ger going with PLD's 





PLO Starier Kit, | ATMO014_| $299 £214 Bank 
Kande PLD Programming 
Softveare 


Kanda/Atmel CUPL. interacs. 


Package Programmable Devices 
1x ATFI6V8 ATF16V&B & C 

}x Device programmer ATF22V10B A&C 

1x Training Board ATF20VEB & C 





The Ubicom Range 


Debugging the SX range 
In-System Dedugging allows the wholt develcomen 
desktop, so you don't need constant hardware and software changes-just plug and go. The 


project-based [DE makes version control and code crganisation quick and aasy. 


Features Benefits Device Support 
Application Builder: Smail 60x55x16mm SX18AC. 

uses Simpls wizards to creaie all your Fiexiite: Parallel & Serial Port CONNECTION SX20AG. 

$él-up code including ports, timers and Comprehensive: Programs ail the SX28AE 

imenmupis, as well as device configuration —_— features of ail the devices SX48BD 

(FUSE FUSE). Easy, intuitve development SX52RD 
Assembler: Winds 

Buiit-in Assembler is called with only 1 Wings, 

mouse Click or key press-so you avoid Win2000 & WinNT 


DOS prompts 

On-screen error fisting and highlighting in 
your source code means bugs 4ré fixed 
easily. 

Emulation 

Debuoger uses the emutation functions 
ci the SX chips giving genuine emulation 
On your target instantly. 


item —— 
SX-In System! Debugger | SX-ISD 


| Order Code | Price $ 
| $99 


t-orocess to be carmied oui on the samé © UBICOM 








| Price £ 


1 ©74 









Ideal 
for use with SX 
Evaluation Board to give 
Known target 
hardware 
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SX Evaluation Board 

The Sceénix SX Evaluation Board is designed to provide 2 cast effective platform for developing acpiications with tne SX series high- 

performance communications coniroller. This evaluation board is specifically made availabie to serve as 2 iargst envircnmeni for 

demonstration and development of Virtual . : 

Peripheral® software modulgs. Starter Kit 2 motif Order Gode |; PriceS | Price£ 

Ideal for use for SX SX In Sysiem Debugger SX-ISD | $99 | £71 
Debug SX Evaluation Kit |) EPAK-SXEVALO1-03A | $89 









Networking and Connectivity 

SX Stack Kit 

ideal for imotementinga Internet Accéss in 4 simple application - make you project talk to the wen. 

The SX-stack is a configurable combination of standard Internet protocol! layers optimized for the SX series communications controller 
Supported Intémet protocols include PPP TCP/IP HTTP SMTP and POPS. K provides the end-use: with hands-on experience using 
tne SX-Stack’s iSK Web Server and eSX £-mai Appliance confiqurations. Ths iSX is an embedded Web server that implements ihe 
hypertext transfer protocc\[HTTP) and is capable of communication with any Web browser. The eSX offers e-mail appliance functions 
with SMTP and POPS protocols used ai the acplication layer. 


Package 
SX-Stack (iSX Web Server-and eSX E-mail Apoliance) Demo Board 
AC Power Supply 


9-pin-0-9-pin senal cable 
CD-ROM. containing iSX/eSX ‘source codg.files, support files and: documentation 
‘User's guide: 





Ethernet SX Stack Evaluation Kit 


idea! for simple Intemet connectivity with netwark canahility, using 10-Baset, 

The Sthemat SX Sieck is a configurabie combination of standard interme protoco! layers optimized for thea 8X communicafions 
controller. Supported Internst profecais include TCP. UDP, IP. ICMP, DHCP, ARP, HTTP, and STMP. The purpose of this evaluation kit is 
i6 provide the user user with hands-on experiénce using the Ethernst SX Stack. The kit inciudes an iniegrated web sérver and-amail 
appliance provided through implementation of the HTTP (Hypertext Transier Protocol) and SMTP (Simpie Mail Protocol) application 
protocols. ARP (Address Resolution Protocol) and DHCP (Dynamic. Host Control Protoco!) protcecols are implemented to deal with 
addressing issues specific to the Ethernet environment. The SX communications conirolier’s in-systems:- programming feature enabies 
the device to be reconfigured easily for one of several implementations. To download your oven maternal to the Gemo.board’s EEPROM 
Or 10 evaluate other stack anplication vanations, you need SX DEBUG cr SX ISP to reprogram the SX device. 


Features . 

e Etthiernat SX Stack Dermio Board: 

¢ SX52BD 50 MHz communications controller 

« Realtek 10Base-T ((EEESO2.S) Ethernet device for physical andi MAC layer-support 
¢ 32kB EEPROM memory chip for storing web content 

6 24-pin wide-body DIP socket ior Scenix’ JVM (Java Virtual Machine) application prototyping and expansion 
¢ Two RS-232 cammunication pons 

e Clock circuit, power and transmission Status LEDs, RESET button 

+. /O and Demo support: 

® Thenmisior for “rermoie” temperaiure sénsor GSmo 

¢ LED contro! via Guttons on embedded web server page 

« 20 I/O pin expansion header for cusiomer anpfication usage 

¢ TCPAP Stack and Application Layer Software 


Starter Kit ___| Order Code | Price $ Price € 
Ethernet SX Stack Evaluation. Kit | EPAK-TCP/ETH01-02 | $199 
SX- Stack Kit | EPAK-TCP/PPP01-03 |. $149 


For CAN Starter Kit & Module solutions cali 
sales or visit WAuwLGlCeKstlul for the latest 
demos and datasheets 










Introduction 
Programmers and bumers is a large section so we ‘have*brokent 
it up into the following categories: 


* In System Programmars 
‘© Universal Programmes 
¢ Gang Programmers 

@ EPROM Erasers. 

* Programming Adaoters: 


In System Programming 
ISP (In System programming) is 2 popular new way to bum 
microcontrollers and other programmable logic devices, (Some 
manufacturers aiso cali R ISD/ISR or {CP}. 
ISP iS also associaied with Flash technology, which allows: 
you to erase and re-program a microcontroller many times: tnis 
Simpufies the design stage and adds flexibility fo production and 
update phases. 
ISP removes many of the restrictions associated with. using &. 
burning microcontrotiers. Using [SP you can now: 
¢ Burn adevice quickly without removing-the desice-your 
project or nave io use 3 UV eraser etc. 

* Perform firmware upcrades in the field 

* Customize your firmware with Serial Numbers. Calinration 
Data this could be integrated into production statistics étc.. 

¢ Download test & diagnostic routines prior to shipping your 
product. 

« End oi liné customization — regional product variations and 
different product configurations can naw be changed after 


production. 
Order Code | Description PC Connection 
ST7ISP32.__ S77 ISP & 32 pin _Multiconnector 
evaluation board: | 
ST7ISP42/56 , ST7 ISP plus 42/56 |‘ MulltiGonnéctor 
| pin evaluation board | 
ST7ISP [ST7aSeu na ‘Multiconnéctor 








AVRUSB 
PSI-ISP AVR ISP | 
AVR-ISP- “AVA PSi | Multiconnector 


| 


SXISP | Multiconnéctor 





COMsic=a= Multiconnector 


@ te — = — = 





_ Operating System 





"| AVRISPSUPER  +~| USB WinSX/ME 
ul y 2000 ; 


PRINTER PORT | Win®X/ME 





| WIN95/98/3.1. 


" Win9X/ME- 


SX18/SX20/SX52/ | $58 
NT4/2000 | SX48/Sx28 : 
Win9X/ME COP8CBRQ, 
_.| NT4/2000 ___| COP8SBR9 


Some ISP implementations also have In-System debugging: 
extensions to simply the design and debug nrocess. | 

Kanda provide'a range of ISP solutions to fil every need.from 
davelopment through debugging and production to field 
upgraceés. 


P@ Baséd ISP Solutions 

Kanda have 2 range of cost effective PC based ISP burners 
(cr a variety of different microccntmiier families and different PC 
connection captions. 

All programmers use logical Gevices sophisticated ISP 
Software. 

Tha user interface has been carefully designed to provide. 
“easy Operation’, coupied with advanced features for the power 
user. The COPS ISP gives you save and load options for all 
your sétungs and files, maxing it simple to restart after a breax. 
the standard erase, read, program and verify functions are 
available via single mouse click or keyooard shortcul and Auto- 
program makes repeilive device programming really easy. 

The programmer includes Kanda'‘s hex file editor, which 
‘allows you to edit and view your file prior to programming the 
device. This is useful for making small changes to your program 
code outside of your development environment. Verification 
aiter programming of verifying a device against ¢ ile is 
Simplified by color-coding to give an instant visual check. And 
no more worries about your file type as the editor Auto-detests 
different file formats including Intét Hex & Motorola S Record. 
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Device Range “Price $ 
$772104,215.216,; 


254,124,314,334 


[Price t 
‘£89 





Win9X/ME 
NT4/2000 


















and ST72171K2 ; 
| Win9X/ME $172104,215,216, £89 
| NT4/2000 254, 124,314,334 
| and $7T72171K2 
| WingX/ME ST72104,215,216, 
NT4/2000 254, 124.314,334 
and S172171K2 _ 


_ALL AVR ISP 
_ | DEVICES 7 
ALL AVR ISP: 
DEVICES 
ALL AVR ISP 
DEVICES 
(EXCLUDING. 
~ATMEGA163,. 
ATMEGA32, 
ATMEGA161, 
—| TINY12.TINY15) | 


syouun 


£89 












NT4/2000 





| 
' 
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Multiconnector 

Somé of our desktop ISP solutions 
feature the multiconnector, This uniaus 
design jsatures.a 9-pin seria! port and 
PC printer port connections, allowing 
yOu fo attach the ISP to efther pon. 


ISP Connector 

A well-designed ISP connection is vital 
for programming reliability. Tne layout 
‘and pin usage of the ISP connecior will 
change Gspending on your target 
microcontroller. 

The 10 pin connector has interleaved 
Qround lines to give ostter noise 
immunity and allow the use of fonger 
cables. The cabis supplied as standard 
is Over a metre in fength, ching you 
Hexibility in use. 

The connecior diagrams for cur 
supported tarceis are shown below: 


Scenix, COPS, Atmel, ST 


USB Connection 

The AVR-ISP Suser utilises the USE 
porn, val are the acdivantages of the 
USE port? 

As increasing numbers of PC's are fitted 
with ¢ USB port as an industry standard, 
conneciing to your PC wa ths USE pon 
enables you to keep your serial and 
Parallel] parts free in addition you benefit 
from US flexibility and speed. 

Older PC's can easily be modified using 
@ plug-in card io provide quick, easy 
upgrades: The USS port can operate at 
up io 12Mbits/s giving you 4 great 
advantegé as programming timés ere 
incrgased enormously. 


USE is supported under Windows 
OB/ME/2CC0. 


Updates are available from Microsatt:to 
USS snable Windows 95 & NTS, 


however we Can mot offer technical. 
-Suoport.on these plationns. 





Keyfob Field’ Pregrammers 
The ultimate srogramming icc) for micrccontre!lers, in the field or on the production Jine 
- 50 €sSy 4 Child Can use tt! Ths smallest stand-alone programmer avaliable. just toad it 
once and than program target devices again and again and again. 


You require just’one starter kit for your PC and you can load as many keyiobs as you 
nesd. JUSi Connect the starter kit to your printer port and run the master sofivware. Select 
your program file, device type and Fuse settings and naw you can Joad tre keyfiobs with 
your program or test code in seconds. As the Keyfob is paifery powered dunng Icad, you 
—— con't néed any power supplies or cablinc. just piug a Keyich into the simple sdapte- 
Sucpphed. Once a Keyfcb is loaded, it is completely porlabie and can be used where you need it, not vhere your PC is located. 
Think how citen you nésd a simpie upgrade to 4 vending machiné. stot machine or other equioment such as lifts, security contrais or 
medical equipment - simpis, except @ is hundreds of miles away. Tne rogged design and simnie operation of this unique programmer 
means thal you can ‘lel the Keyfob do tne walxing® by sending the Keyiod rather than an expensive engineer. The Keytob inciudes-a 
12V batiery So your target system does nol have lo be powered for occasional programming although you vail rssd power from the 
taraet for multipie programming to save pater, life. 
In order to configure the keyfcb you need a Keyfob starter kit. This contairis the PC Software & Connection lead required 10 setup 
your keyfob. 
Keytob starter kits contain a Keyfob, PC Configuration Softyyaré. Confection lead and an adeptor: 
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Order Code | 







| Description Device Family Price'S —| Price € 


ST7KFO010 ST7 KEYFOB STARTER KIT ; _ | ST7 ISP DEVICES _| $99 £69 (?) 
KF0010 AVR KEYFOB STARTER KIT AVR ISP DEVICES $165 £115 (?) 


KFOO40 
COPBKF0010. 
COP8KF0040 


AVR KEYFOB STARTER KIT +.5.KEYFOBS 
COP8 KEYFOB STARTER KIT 
COP8 KEYFOB STARTER KIT + 5 KEYFOBS 


AVR ISP DEVICES © $399 
| COPB [$165 _ 
COP8 | $399 





















Additional Keyfobs Packs 











Order Code | Patk'Quantity | Description | Device’ Family | Price § Price £ 

KF0030 5 Additional AVA Keyfabs $299 | £209 (7) 
KFO020 1 Additional AVR Keytob AVR $99 | £69 (2) 

COPBKF0030 5 _ Additional COP8 Keyfobs COPS $299 | £209 (7) 
COP8KF0020 1 _ Additional COP8 Keytob -COP8_ s99.—s|s« £69. (?) 

ST7KF0020 1 Additional ST7 Keyfob | 
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‘Shester lll, PalmErase EPROM eraser and a shouldefhip-pack to 
* carry them around in: 






“Universal Programmers 
Chipmaster 5000 & 6000 Series 
Designed for both laboratory and mass-production anplications the 
GhipMaster supports @ wide range of different cevicas, including 
PAL, GAL. CPAL, EPLD, PEEL. MAX, MACH. PLS! 
microprocessors, EPROM, series EPROM, PROM, and 
Flash memory. 


Features 

° 48 pin ZIF with insertion, comact checking 

* Self program w/ siatistie reporting for mass production 
# Support 3.3 V low voltage chins 

° Program 8-Mbrt Flash within E60 second? 

¢ Windows 3.x, Windows 95, NT4 and DOS 

User configurable voltages and multipie verify passes 


The chipmastér's on-board inielligence reduces sysiem overhead to a 
minimum. Program an &-Mbit EPROM in less than 80 seconds. (depends 
Signtly on the processing power of your PC & Chipmaster Moxie) The 
ChipMaster is faster than its competitors and is much more productive vaih today's high-density, multi-megabit memory devices: 
The chiomasier performs device insertion and contact checks before it programs éach device. it can detect poor pin cantact.and 
devices inserted upside down oF in the wrong position. Protect your pocketbook by preventing expensive accidental chip damage. 
















Name | Order Code | Number of Devices Supported | Socket Configuration | Price 
Chipmaster.5000 | PROCM5-000 | 1,200 | st 1x 48-pin ZIF __| $695 
Chipmaster 6000 | PROCM6-000_| 3,000 "s ___|.1x 48-pin ZIF $1,195. 








Shooter fl 


FEATURES 

* ‘Dumb Terminal’ operation through FC Serial Port. 
¢ Use a Car Chasaer 

e i-hess of batiery operation with power Saang slséa 





« Master/Slave socket configuration for quick copies. | a . 

* Host-irse operation, no software needed. eh 

© Receni_selection memory. > ~¢ 
(oj 

Hand-heid chip orcgramming system that aliows the userto copy EPROM’ in if 4 

Stand Alone (Copier) mods or to download a file from any computer with an RS- mo 


232 port. Making a copy of a chip has never been as simple. Piace a chip in the 

Master sockei and a blank in the Slave, select the targel device irom the Shooter's 
In-sysiem library of _— 
over 300 devices, 





Dress Copy, and : 
| your're done. Al! 
that power in ihe palm oj your hand, Shooter Ill measures 2 meré. rr 
Bx4x2 inches. Shooter Ill nas tv 32-pin ZIF sockets cacsble oi 


SUpporiing 16k to 8-megaba devices. 


Field Service Pack 
The Shooter is aiso available asa field sarvice pack, containing the 








Name. | Order Code Number of Devices Supported =a 7 = 
Shooter III | PRG-SH3-000 | Over 300 _ at 12x 32-pinZiF | 375 ; 
Shooter Ill Field | OPT-SH3-FSP’ | As Shootefill | $465 


Service Pack 
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Gang Programmers 
Softec MP8011A 


Gang programming system fer the ST7 & ST6 range of microcontrollers. This programmer supports all STG & ST7 Gevices using a 
modular programming nead sysiem. V/hen you need to use 2 new package or device simply purchase a new set of programming 
heads. The uni supports 8 programming heads allowing you to program 8 devices concurrently. 

The system is supported under Windows 95’88/NT/Me/2000 and requires 4 printer printer port. The sysiem is thilly upgradeable and 
soltware ucdaies are available from the manufaciurers website. 

The main unit is supplied with the programmer base unit, power adapter; 4 parallel cable, atest Board, the use 
user's manual. At feds one programming head is required for Gpsraticn. 


. interface software.and 







Pradict «| Description |OrderCode _—s| Price$_—_—| Price 
Softec MP8011A_ | Gang Programming | MP8011A $745 £539 


System for the 
ST6 & ST7 eee I 


Programming héads- priced from $55. Please cal. ‘of visit ourjwebsite fora 
complate list. _ 











Husky LC 


Rugged, reliable and easy on the pocket book, Tne Husky LC’s are the ideal tor develooment 
and production cycles for a wide range of cevices. The Husky LC’s are custom configurable 
designed to orovide flexibility for the amount of devices you can croaram at one time, and the 
Size of the devices programmed. Depending on the coniiguration you choose the LC’s can 
program up to.4, 8Mb 32-pin parts. 







© 4x 32 pin ZF Sockets 
e Supports Flash 2BFxxx and 29Fxxx 
' # Intel, Motorc!s, and binary file suppor 


Features *. Supports High Sseed Serial 'RS-232 
* Programs EPROMS, FLASH, OTP'S ¢ Windows 3.1/95/NT or DOS User 


Interface. 
e Remote Command ir Sun or Mae-PC 
« Low Cost.and Compact Design 
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The Husky LC is available in a variety of. memory and socket confiqurations.aflowing vou io 
choose ihe. most cosi effective configuration for your needs. 










Description | Memory: 


Husky: LC 





| Num of Sockets 
1 Socket 


Part Number 
_PROHUL-D11 


PriceS | Price £ 












—|4Meg | 4 Socket | PROHUL-Di4 [$545 | £389 | 
n: | 4 Meg 1 Socket PROHUL-D41 | $545 £389 
'4Meg | 4 Socket | PROHUL-D44_ | $645 ‘| £460 
2 | 8 Meg 1 Socket | PROHUL-D81 =| $645 £460 
8Meg | 4 Socket | PROHUL-D84 =|: $745 £532 





, Ghipmastéer 7000 

The Chipmaster 7000 is 4 software expandable unwversal Gévice programming workstation that 
: Supports a vide variety of programmable cevices in addition to the capability of testing 
BH digital ICs; 
| The Chipmaster is the most sophisticated low-cost programmer available today. A unique 
hardwaresoftware architecture snabies the Chiomaster to easily grow in suppect and 
engnéénng software des'gn capabilities as quickly as your device ibrar, requirement. 
The state-of-art universe! programmer offers you the most advanced programming facilities- 
wath the userirendiest interiace. Since each pin is soitware addressabis, new part numbers are being added to the isi of supported 
cevices through software upgrades. No new harhware to buy! It val prove to be one of the most reuabls and long lasting instruménts. 
The cptonal gang module allows you to program 8 x 32-pin devices with very fast crogramming times. For exemple, you can downoad, 
POG, and very eight 8-Miht Flash Memory (28F800) in approximately 160'seccrids. There is also dn optional ROM emulator mexivie that 
SUDRONIS devices up to 4-Mbit. 
Name | Order Code — 
Chipmaster 7000 | PROCM7-000 
CM7 Gang Module} OPT-CM7-8G 
















{Description |Price$ | Pricet 
Chipmaster 7000 programming system | $995 


8x 32 pin gang expansion module 










CMD Rom OPT-CM7-ROM | ROM Emulator expansion module. £582 
EmulatonModule | ae 
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Instant Accounts available today! | 
Ring +44 (0) 1970 621 030 or im the US on 1-866-345-2632 


for more information. 


Please photocopy and use this page as often as required to order your 
products and request data sheets 








Title | Initial > surname 

Position ms Company | 

Address 7 —_ 
Postcode 

Telephone Fax P 

Email 





Customer Account Number (call for details) 


Creait Card | issue No Expiry Date 


w4o+y yoOeg xe4 


Please Tick | ]CallMe [(J.OrderOnty (1) Datasheet Only (1 Datasheet and Order 







4 


| | : A Datasheets | 
Quantity | Order Code Desctiption OEM © Required | 


(PLEASE TICK) 






















Spétial Requirements Total Order Value 





Delivery (for standard’special tates please cai! +44.(0)1970 621030) 


VAT (i applicable) 


lnvoice Total 
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Call Sales of +44 (0)1970 621030 or USA on 866-345-2632 
Leg onto = 





for more product information and Customer support. 
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Powerin 


n the last of his articles on Uninterrupiable 

Power Supplies, Shri Karve of MGE UPS 

systems examines the pros and cons of 6- 
‘pulse rectifiers versus 12-pulse rectifiers in 
the battle to ensure high quality power jor 
today's demands. 

Although a marginal factor over the past 
decade, the amount of harmonic current 
disturbance experienced by electricat 
installations is increasing continuously. This 
rise can be tracked to the vast growth in 
computer use, telecommunications and 
power electronics, all of which represent non- 
linzar loads that cause harmonic disturbance. 
This phenomenon concerns most of today’s 
electrical distribution systems, whether in the 
‘commiercia}, industrial or residential sectors, 
and has a negative effect on most 
installations including assembly fines-in 
factories, data processing equipment, and co- 
location sites. 

The eroding quality of electrical power 
should be of great concern to all end users. If 
we take, for example, the ISP sector, 
downtime caused by low quality power could 
potentially cost Emillions. A simple power 
spike could easily cause an ISP's servers to 
fail and the knock-on eifect to. users would be 
catastrophic. Entire businesses could be. off- 
line for lengthy periods of time with 2 
poténtial loss of earnings. measured in 
Emillions: 


How to ‘Rectify’ Harmonics 
The presence of harmonics in the upstream 
circuits is due to the fact that UPSs use a 
rectifier to drawy power from the input AC 
distribution system. The rectifier charges the 
battery at a constant voltage plus supplies DC 
power to the inverter. Without the necessary 
conditioning equipment, harmonic 
disturbance re-injected in the mains will 
ultimately affect other sensitive equipment 
sharing the same network. Figure 1 illustrates 
the typical configuration of-a UPS system. 
Traditionally, UPS vendors use either 6- 
pulse or 12-pulse rectifiers to covert AC to. 
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Figure 1. Typical UPS configuration 





DC. The 12-pulse rectifier is achieved through 
the combination o7 two 6-pulse bridge 
rectifiers and a phase shifting transformer. 
However, due to a significantly higher 
component count than the 6-pulse rectifier 
{an extra rectifier and a phase sntiting 
transiormer), the 12-pulse rectifier suffers 
reduced reliability and lower efficiency when 
compared fo its 6-pulse counterpart. The 
mean time between failure (MTBF) is of 


‘critical concern when selecting a UPS system; 
the higber the MTBF the better, as this: 


obviously means that the UPS will function 
efficiently for longer periods between repair. 
Unfortunately, the 12-pulse rectifier 


‘demonstraies a relatively low MTBF when 


compared to the 6-pulse: 


More, or Less? 
Reliability is jusf one concern when 
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considering the best ways to reduce harmonic 
distortion. To allay such problems and fears, 
UPS vendors must imptement more efficient 
systems to reduce total harmonic distortion 
(THDI). One must remember that it is the 
‘rectifier that causes a great deal of harmonic 
distortion. Generically, the total harmonic 


‘distortion current (THDI) of a 6-pulse rectifier 


is around 35% while the 12-pulse commonly 
experiences THDI of approximately 12%. 


‘Both values fall well short of current 
‘standards jor the maximum THOI - IEEE.519- 
v4 (USA) Stipulates that the THDE level must 


not exceed 5.5%. Therefore, to limit THD 
levels in either scenario, one must implement 


‘a harmonic filter. The typical dominant 


harmonics for a 6-pulse rectifier are 5th and 
7th (61) whilst for the 12-pulse are 11th 


and 13th (12+1). However, with the 12-pulse 


rectifier, one must also address the ‘skin- 
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Figure. 2. THM system 


effect’ {d= 1/2nV pxloes ry 
phenomenon, which reduces the penetration 
depth of current flow at higher harmonic 
level, e.g. if at 50 Hz. the penetration depth is 
9.3 mm then it will be reduced to a level of 
2.8 mm at 550 Hz (11th harmonic). Figure 2 
illustrates the components involved in a 
typical UPS with THM in deating with 
harmonic distortion, and highlights how the 
TH system efiminates the corresponding 
harmonic currents depending on the 
harmonic spectrum of the rectifier current. 

In essence, one must weigh up the 
benefits of utilising a 6-pulse rectifier with a 
single additional filter plus increased 
reliability to reach the desired 5.5% THDI, or 
a 12-pulse rectifier with the same additional 
filter. However, the 12-pulse rectifier has a 
much higher component 
count, which equates to a 
drastically lower MTBF value: 
To this énd, to achieve the 
same 5.5% THDI, one musi’ 
realistically choose a 6-pulse 
rectifier due to its far. superior 
MTBE.. 


Humber of 
UPS units 


Harmonic Filters 
Traditionally, 12-pulseé 
rectifiers were implemented 
in the past due to poor 
availability of high quality 
harmonic filfers. Today, 
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harmonics: 





ee 
‘ Dewngraded operation = UPS-unit failure or disconnected for mzintenance 





however, the choice is far greater, allowing 
the 6-pulse rectifier to come to the fore. 
There are four main types of harmonic filter: 


1. Series Connected Choke 

This is the most economical and most utilised 
option throughout variable speed drive (VSD) 
applications. The choke is.connected in series 
with the VSD, thus reducing THDI from 67% 
(a raw 6-pulse rectifier) to approximately 
35%. However, this technology is very basic 
and less effective at lighter loads, therefore 
not employed by the majority of UPS 
vendors. 


2. Phase Shifting Transformers 
This solution utilises multiple 6-pulse or 12- 
pulse rectifiers, with phase shifting 
Phase’shift 


Dominant | Redundant 





| +420°4 30° 


“Tabte.1. THO} levels with phase shifting Iransformers. 


| ‘Downgraded 
operation | operation * 


‘transformers. situated between rectifier 
units. For example, if two 12-pulse 
rectifiers are phase shifted, THDI is 
reduced to c.7%. For two 6-pulse rectifiers, 
this figure equates to c.10%. However, 
other design criteria need to be analysed 
when evaluating such a solution: 


1. Skin effect, as the phase shifiing will 
‘create higher harmonic resuliant 
currents (11th & 13th and 23rd & 25th), 
depending on the bridges being phase 
Shifted. 

2. Inherent inrushcurrent required by the 
phase shift transformer. 

3. Additional physical space required for 
the transformer and external logistics, 
€.g. extra heat generated. 


3. Passive LC Filters 

This is the basic harmonic filter, specifically 
‘tuned for certain harmonics utilising a 
combination of chokes and capacitors. 
Typically, for 6 pulse rectifiers, LC filters 
can reduce THDI from 35% to 5.5%, whilst 
12-pulse is reduced from 12% to nearer 
6%o. Passive LC filters are a popular and 
common solution used throughout the UPS 
industry, but it cannot be ignored that the 
filtering achieved is directly related to the 
percentage load that is presented to the UPS, 
le. the higher the load, the lower the THDI 
(inversely proportional). Simiiarly, this has an 
impact on the input power factor as seen:on 
ihe mains side. 


4. Active Harmonic Fitters (Conditioners) 
This is perhaps the optimum solution, as it 
reduces the inherent weaknesses of most of 
tts predecessors. In effect, due to the fact 
that the active harmonic conditioner is a 
current injection device, it is not dependent 


on magnitude of UPS load current but purely 
‘Cleans harmonic pollution between the 2nd 
and 25th harmonic, With the correct 
‘Selection, THDT levels can be maintained at 


c.4% irrespective of load 
and other criteria (this 
exceeds the requiremenis 
of industry standard 
EN61000-3-4). 

Another advaniage-of 
the active harmonic 
conditioner is that it can be 
installed as 4 retrofit, and 
has no risk of resonance. 
Utilisation of an Active 
Harmonic Filter does not 
have any detrimental effect 
on the MTBF value of the 
system, Since it is a parallel 
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device. Despite the higher initial capital 
outlay required to install such a device, the 
return on investment (ROI) is achieved 
through its ease of installation, superior 
performance and reduced footprint — some 
vendors now manufacture UPSs with integral 
active harmonic conditioners reducing 
jooiprint size even further. Such a device 
more than exceeds taday's pollution 
standards and pre-empis future regulations, 
whilst offering iast-switching and rapid 
reaction within two cycles, ihus delivering a 
total harmonic management (THM) solution. 


(see table 2) 


Load 


Figure.4. Simplified installation Diagram 


Conclusion 

With demand for power growing at such’a 
rapid rate, the technology employed io cope 
with harmonic distortion and to protect this. 


power must evolve at an equally fast pace. 


Simultaneously, strict pollution standards 
dictate that THDI levels cannot exceed 5.5%, 
thus creating a more’siringent benchmark for 
UPS vendors. 

Traditionally, UPS vendors chose 12-pulse 


rectifiers to convert AC to DC current, but 


with this practice came tow reliability. Despite 
the relative efficiency of 12-pulse rectifiers 
(c.12%), the consequence of their high 


component count was a low MTBF, higher 


running cost and risk of Skin Effect on cables. 
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Figure 3, Typical paraltel!-UPS installation with phase Shifting 


Normal AC input 


With its lower component.count 
and higher MTBF, 6-pulsé rectifiers 
offer end-users far greater efficiency 
and efiectiveness. In relation to THM, 
combining 6-pulse rectifying 
technology with active harmonic 
conditioning produces reduced THDI 
levels and equaily important, yet more 
difficult to quantify, enhancements.in 
the end users’ peace of mind. 

As for the future, with the advent of 





load 


transformer 


HDI 


(= Non Compliant Figures 
Table 2. 





Total Harmonic Management 





% H1 


Limit of IEC 
61000-3-4 


21.6% 


10, 7% 






more efficient 6-pulse rectifiers and 
integral active harmonic conditioners 
reducing physical footprint and capital 
outlay, official pollution standards can 
be met with relative ease, whilst 
providing low THDI. 


About Shn Karve 

Beiore joining MGE UPS in 1992. Shri 
held sales management positions wiih 
a number of dynamic and static UPS 
ménufacturers. With a BSc in 
Electrical Engineering, his career path 
developed from design engineering, 
where he spent eight years designing 
rotating machines, motors.and 
alternators. Considered today as one 
oj-the leading authorities on UPS and 
active harmonic conditioners, ‘Shri is 
frequently asked to speak at 
int2rnational. conierences and 
symposiums, and has published. many 
papers that include power-quality 
problems and the use of active power 
conditioners for total harmonic 
management. © 
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No modern business environment, with its computers, lighting 
communications; air conditioning and pumpftng systems can 
weather this electrical storm indefinitely and inevitably, 
traditional solutions age costly and difficult to itiplement. 


Now, SineWave, the revolutionary harmonie conditioner, signals 
an end to ‘dirty electricity’ and the arrival of a guaranteed. fit 
and forget solution. 
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Wireless of Yesteryear 
Dear Mr Holmes, 

I found your article very 
interesting as I used to try 
repairing similar radios in the 
1950 — 1960 period as an ex RAF 
trained radio mechanic and 
worked on aircraft radio systems, 
At that time there were a lot of 
American and &ritish radios 
which were basic 110 volt radio 
sels. All filaments totalled 110V 
and the éxcess voltage was 
dropped on the 'mains input 
lead’, a very dangerous practice 
which today would be banned py 
the health & safety agency. 

I confirm that in most cases 
most of the sets I got working 
again had to be totally rewired 
and in the case the input lead 
replaced by a vitreous enamelled 
dropping resistor Mounted on 
the chassis. The reason for most. 
of these refurbished sets was-tne 
very high cost of new radios. A 3 
waveband long medium short 
Wave, mono audio radio set with 
1 watt?? Audio o/p used to cost 
£15 — £20 when a working wage 
was £5 —- €7 with overtime, 
equivalent to £600 — £700. 
Another problem with these 
ancient sets today was that the. 
bandvwiath of the early superheis 
were too wide for the increasing. 
number of stations on the. 
medium wave. In aircraft radios 
this was overcome ‘by the double 
superhet. 

I repeat I am enjoying this 
article as at 68 yrs I can 
remember actually burning my 
hand on 2524 yes in a 110 volt 
line Rx made in the US! 


D. J .Mann, Middlesex, 


‘Revelation 


The new format (S:a revelation: 


T’m also weil pleased with the 
general mix end technical 
proficiency of the articles. The 
added Sci-fi is also a plus as it 
has long been a favourite of 
‘mine, 

Might I suggest an addition of 
Satellite T.V. articles. I would 
even offer myself as 3 possible 
author of same. Home brew 
systems are a favourite of mine, 
and ! would love io see ihe 
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simple. and easy ways-of installing 
your own motorised dish given 2 
wider platiorm. The possibilities 
for viewing don't end with ITV 
Digital and SKY you know. 

Plug ior my own hobby horse 
over, congratulations on an 
excellent facelift for an old 
iriend. Makes her look yéars 


younger you know and you can’t 


even see the scars. 
‘David W Nash {via Email}. 


some Responses from Our 
Reader Survey 

© Alternative Technology 
Interesting Reading. (& Stanctitfa) 
Rubbish. (4. J. vitney) 

Unusual to See in an electronics. 
magazine, but a welcome 
addition: (J. F. Standish) 

It’s good to see topical articles 
that explain. what’s going on and 
why. (David Clark} 


® Projects to Make 
Not enough — where are the 


PCBS? (R. P. Horsley) 
This is the one. More Circuits: 


(A. J, Witney) 

Simple circuits sre especially: 
good — suggesiions for strip 
board layouts or simple PCBs 
vould be of additional help. 
(David Clark) 

I like thé rangé — you havé-a 
good variety of projects. 

{Les Caring) 


© |deas into'Profit 

Rubbish. (A. J. Witney). 

Interesting and enlightening. 
(David Clark) 

Not for me, I'm afraid. (Les Caring) 
As:‘someone who is self- 
employed with a small business, 
this is what I like to see. 

(J. F, Stendish) 


© Electronic Themes 

Meccano -- Takes me Back.a few 
years. Useful Websites! 

(E. Stancliffe) 


1, Excellent. (B: J. Culley) 
More history articles. (Ken Greenfietd} 
Maybe. (A. J. Witney) 


© Micro electronics 

Maybe. (A. J. Witney) 

Keep ii simple. (2. ?. Horsley) 
Articles needs betier 
introductions, otherwise fine. (Les 
Ceriing) 

The ‘how it works’ articles are 
interesting and useful. (David Clari} 


Contributors 

Ray Marston articles-are always 
of interest. Robert Penfold 
projects is.a YES. (A. J. Witney) 
Nice to see'so many familiar 
names in the magazine even 
after all this time. It’s the namés 
that keep me buying it. (Gary 


Emerson) 


Reader Profile Survey 
Ti 1am lucky enough to win 
the prize draw how will you know 
where to send the prize? The 
survey does not ask for my name 
& address !*?:!* :-{_ 
Anonymous 


Oops. Yes, thar was a big 
nuistake on our part. The 
coniperition is still open and tve 
have provided an amended 
reader profile survey in this 
issue. Anyone tho bas sent in 
the Jrily survey withotad adding.a 
name or @ddress to.it is, of 
course, welcame.to send in the 


neu! forny. 


Kanda. CAT and Criticism. 
You have asked for readers’ 
views on the new look EAB, and L 
have to say Iam not impressed, 
IT seem to have boughi a 
subscription to the Kanda 
Systems in house magazine. At 
least 10% of-the pages are 
advertisements for Kanda 
Systems, and Kanda Systems 
gets further mentions.at the end 





If you have any views or queries. 
then.send them in to: 


Air Your Views, 
Electronics And Beyond, 
17/18 Glanyrafon 
Enterprise Park, 
Aberystwyth, 
Ceredigion. SY23 3JQ. 


Alternatively, you can fax them to 
01970 621 040. or e-mail them to 
jaldred@kanda.com. 

oi some articles. 

There also seems to be an 
increasing amount of articles 
‘concerning CAT — an 
‘organisation which I feel has not 
had an original idea in its life. [t 
trawls the world for ideas and 
puts them forvarc a5 new and 
green. 

Roger Hine. Fairbourne, 
Gwynedd. 


All magazines bave advertising 
— some niore than most. EEB bas 
recently increased its number of 
pages from 72 to 80, without any 
increase in the price. In July there 
were G pages of adverts (iat 
‘counting inside & outside back 
cover), and so the magazine is if 
anytbing better value for money 
in this aspect than it was before. 
Occasionally, a member of staff 
@t Kanda Systems may write an 
article for the magazine, and this 
might resalt in the company 
being mentioned in that article. 
but bere at EEB we bring you 
projects that require components 
from ay source, not ones thet 
‘can only be obtained through 
Kanda. We value cur policy of 
‘providing a fair system ensuring 


your right to choose who you 


purchase coniponents from. We 

ope that we are providing you 

with your nagazine not our 

unagazine, if you gel my nieaning 
The Editor. 
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s the email system as secure 

as we think it is? I don’t know 

— personally 1 have been 
using email, on and off, since 
those days (not so long ago) 
when presenters on ihe 
television still had to explain to 
the viewers the nature of that 
sirange technological 
phenomenon called the Internet. 
Sure, I heve received electronic 
junk mail and had emails bounce 
back on me, but these are just 
tivo of the things you come to 
expect after a while. Security is 
something you can never be sure 
about, but nevertheless is an 
















issue. that-goes further and 
further to the back of your mind 
as experiénce shows you that 
what you send from point 
A to person B does arrive 
because even if you do 
not get a reply from 8, at. 
least you are not getting 
any unexpected replies from 
lunatic C. People might spy on or 
intercept emails in film and 
television fiction, but in real life 
itis Something most people will 
not even think twice about. 

Recently, however, I did get 
an email irom lunatic C — and 
this is how it happened: 

My father (person 8) had just 
signed up with Hotmail and his 
next action was to send me an 
email to tell me about it. He also 
wanted to ask me about digital 
Cameras, because he had seen 
some ina sale in town. I replied. 
to his message and he, in turn, 
replied to mine. This third email; 
however, was.not from his 

address. It had [Re: Digital 
* Cameras] in the subject line, sod 
naturally assumed it must be 
irom him and that he had repliad 
from someone else's computer. 
For all I knew, he was in an 
Internet café or sending them 
from a friend's house: I clicked 
the reply button and asked him 
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‘CROSSED-WIRE’ EMAIL 
BY JONATHAN ALDRED 


wnat was-going on: The reply I 
got this time was from the réal 
owner of the.email address, and 


it was less than polite (and that’s: 


putting it mildly). I was annoyed 


af this, but didn’t respond 


because the last thing I want is 
io geta string of abusive emails 
from someone who ‘came across 


in his letter as being a short 
Tempered and nasty minded 
lunatic. 

But when I talked to my father 
laier on, he told me he had bean 
on thé same machine all the time 
without getting up or logging 
out. So what had happened? 
Apart from the subject line, the 
only thing both emails appeared 
to have in common was that théy 
both ended in @hotmail.cam, Ii 
would appear that I had 
somehow been the victim of a 
‘crossed-wire’ email. This.is 
something I hed never heard of 
before, so T went onto the Forum 


at saweelectronicsandbeyond.com 


‘and placed a message asking if 
anyone else had experienced: 


anything similar. 

Within a day, I'got a teply 
from reader Jan King, which said 
the following... 


‘l used a worn laptoo from home 
recently. When | logeed inte tne 


&mail system and sent the malis 
one did not cet fo its destination. 
l had a mail a few cays later from 
a.complete stranger who had 
received my missing mail in error. 
The e-mail system is therefore not 
sécuré-at all.’ 


This prompted me to send off 
a letter (yes, by email) to 
Hotmail, telling them that Invas 
going to write about it in the 
Magazine and giving them an 
opportunity to respond. They did 
respond, but judging by the 
reply I got it did not seem that 
they had read my email 
properly at all. Here is the 
main body of their fetter... 


‘Hello, 

Thank you for writing to MSN 
Hatmail. 

lf your father’s name fs being 
used in conjunction with a Hotmail 
eccounl that you did not establish. 
Wwe need a statement from you 
denying any involvement with the 
account and or knowledge of who 
registered the account. In other 
words, you should state: ‘I did not 
create this atcount. it is being 
used to impersonate meé. | have no 
knowledge of who created this 
account” 

We neéd documented proof of 
the impersonation or 
misrepresentation of you an 
Hotmail. lf you don't have-an 
actua/ e-mail message, please 
send us 4 detailed written 
explanation of why you believe that 
youre ceing impersonated. 

f...) AS Soon as we have all the 
information, we will take 
sopropnaté action against the. 


account for violating our Terns of 
‘Senice. 





‘So, not very helpful then. 


In-all reality I knew I wasr't 
going to get a ‘we're aver so 
‘sorry’ message from Hotmail, but 
I at least expected them to 
answer my question and tell nite 
what they think might have 
happened. 

IT think what I was cross about 
Most in this instance was that 
lunatic C was not to know that! 
was 27 not 7. Also, what if I had 
been giving out personal 
information — my credit card 
number for example? What if I 
had given out details of when i 
was going to.go on holiday and 
léave my house unattended? 





I'd tike to know what you, 
think. Ts the email system 
secure? Have you had any similar 
experiences? \Whet about the 
‘impersonal nature of email - 
does it encourage people to be. 
agoressive over even the 
slightest thing? What is the 
‘Strangest response you have evér 
had to an email? 

Write to me though Air Your 
Views or the new-look Forum at 
weww. electronicsandbevond.com. 
My email address js 
Jald lecironicsandbeyond.com 





Have you got any thoughts 
you would like to share with 
us in a discussion point 
article? If so, send them in 
to Air Your Views — 
Discussion Point, 

17/18 Glanyrafon Enterprise 


Park, Aberystwyth. 
Ceredigion. SY23 340. 
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Event Review: 


Saturday 30th June 2007 | 








obotic fighting has been the latest. in competition was held in-a small arena within for 2001. The result was called: 

‘up and coming sports’ to influence the. ‘the school's grounds. Robots@War3. 

nation as a whole. Since it hit the 2000's event vas to be bigger and betier No one. had @ver run an open-air event on 
screens back in 1998 the quantity and this was stunningly achieved. this scale before, and we were still sitting on 
of combat robots _ Over thirty robots took ‘a-very steep learning curve, taking note of 
throughout the part of mixed weight any mistakes from prior years. There were to 


United Kingdom categories, be two massive arenas, with ample room for 
has grown ata ranging from staging and control desks. Combined with 
phenomenal 150g to 80 ka: this we had to find a way of happily parking 
rate. One of the The constant over a hundred robots. After several planning 
most amazing drizzle of rainlet §meeiings all the details were finalised. 
effects is the way ‘us down after the The day started out véry early and as the 
if captures the prior year's sun rose higher into ‘the sky you could feet it 
imaginations of the scorching weather; but Was to be another glorious day. Roboteers 
several million armchair all held their spirits nigh. were arriving most of the morning from all 
roboteers. Combined with this it seems to The success of 2000 and requests from over the UK, and Some from as far a field as 
have no age boundaries, and very few ‘roboteers inspired the whole organising ihe Netherlands. In total we had almost 65 
‘pastimes can make such a bold claim. team, so much so we.put in eight months of robots, which was fower than 


Live robotic fighting sprang up in deepest work finalising the various detatis 
Wales during tate 1998. Once started there’s 
no stopping it! The roboteers love it as it 
provides a safe and controlled area for 
testing their robot to the full. Naturally 
you find out your robot’s limits with 
something that fights back, as the jew 
remaining parts of the inanimate garden’ 
fence is no longer seen a challenge! 

Robdots@War sprang up with its first 
competition in the hot summer of 1999. 
Seven robots took part, and all had a 
memorable day. It was held in aid of 
Wilson’s school, Wallington, 

Surrey, and the. 


the original estimate, but still 
More than plenty to entertain 
the crowds. 
For the remainder of the 
morning matches were 
arranged according to 
weight class and 
transmitter frequency: 
‘Whilst this was 
occurring testing was: 
carried out if the 
arenas to perfect all 
these delicate 
robots, many of 
which 
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battery changeovers were 
Tatch began. The Discovery 


and had the film craw 

















had never fought before: This was a major 
leap forward from testing in your back 
garden. 

As the matches 
Started getting drawn. 
up on the fixtures 
board, tension was 
‘at a high, as 
everyone wanted a 
nice easy match! 
ihe fights were 
designated as 
‘one on one’ 
and only the 
winner goes 
through to the 
next round. 

Final preparations-and. 


Carried out before the first 
Chennel was in attendance 


running around 
attempting to capture 
the madness. 

Safety checks were 
completed to ensure 
the crowd was to be 
kepi safe during the \ 
combat. 

SO at noon with the 
roboteers tanked up on tea and 








and hovercraft 
one’. Maybe Wilson’s School, The 
there is a lesson ‘school’s Combined Cadet Force. 
inthis for all those anda very spacial thanks to my team, who 




















stuffing more-bacon rolls down their necks prospective helped make the whole day a reality. 

Tor energy we began the cambat. builders?! SO what's next? Our next event is being 
Each fight lasted five minutes, and in no Fights continued in the baking sun long held at Danson Park, Kent on the 14th and 
time at all the bodywork was smashing to the into the afternoon, culminating in a fantastic 15th July 2001. This should be another day to 

iloor. It’s a strange sight, watching fight between "Dominator 2’, and mark down on the calendar! 
people happily smashing "Bigger Brother’, Finally I have no idea where all this wilt end,-but 
others’ creations, tijén Dominator 2 ran out of hey, I’m only 19 and there is always 


shaking hands in the will to continue tomorrow! 


delight and lay on the 

afterwards. The warm asphalt David Jones 

first set of while Bigger Chairman of Robots(@War 
rounds was ‘Brother did 4 wiv. robotsatwer.com 
highly victory dance: 


entertaining Tt's been three 


and the crowds days since the The winners were: 
loved it. event and I have had Afitweights: Combatant 
Half way through nothing but positive Pater Wailer 
the second round an feedback, as everyone Feathenveights: ‘Beefcake 
interval was called. This gave the obviously went home with another. Tommy Winkworth 
roboteers time to recharge, and also-a much- memorable day in his or her mind. Middleweight: Zap 
appreciated Opportunity for some of the All that’s remaining for me fo.do is move Tommy Winkworth 
knocked out robois to display their creations ‘the jive tonnes of railway sleepers, together Heavyweight: iBigger Brother 
to the onlookers. with the tonne and 2 half of concrete blocks Jo Watts 
An old hovercraft was dracged in as a back to the compound we borrowed them Soortsmanship Award: The Office Party 
sacrificial object, it took three of us to drag in from, not to mention the-tyres... Guy Radford 
and was soon thrown about as ii made of A huge debt of thanks must be given to 
polystyrene, The words-of the cOmmentator MACT Scattolding, Travis Perkins, Sutton & 
summed the demolition up, ‘roboteers zero, East Surrey Water, The Discovery Chennel, 
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ehicles built using one of these kits:can 
use the touch sensors to detect 
collisions, but it is clearly better if.a 
robot can avoid things in the first place rather 
than running into them and then taking 
remedial action. The standard Lego light 
sensor can be used as a proximity detector, 
and it can work quite well in this application: 
However, its effectiveness in this role 
inevitably depends on the reflectivity of the 
objects that come into its field of view, 

An ultrasonic sensor is generally more 
reliable than a light type in this application. 
Some objects reflect sound waves better than 
others, but 
practically any 


The same is also true of light sensors though, 
and something more than a very simple 
sensor is needed for awkward objects ‘such as 
these, Both light and ultrasonic sensors are 
highly directional, and operate best when 
they are perpendicular to the surface being 
detected. The range of this sensor is 
therefore reduced when it is at a shallow. 
angle to the target surface, but it should still 
detect it in time to avoid a collision. 


solid object will Ultrasonic ws 
reflect the sound Tans uae | Sa 
well enough to 40kH2 
give a-good Oscillator 
operating range. 

Uitrasonic 


pas 7 Ultrasonic 
Sensors are not Transduceg——— 
good at detecting | 
objects that 
largely consist.oi 
empty space, 
such as a wire 
fence, or very 


smal! objects. 


eT Rectifier & 
Ampliiier pate ch 
Smaocihing 


Amoliter 
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projects to make 





by Robert Pentoid 


IN A PREVIOUS ARTICLE ROBERT 
PENFOLD DESCRIBED A SIMPLE 
ULTRASONIC REMOTE CONTROL 
UNIT FOR USE WITH ROBOTS 
CONSTRUCTED USING LEGO'S 

POPULAR MINDSTORMS 

CONSTRUCTION KITS. THE PROJECT 

FEATURED HERE IS ANOTHER 

ULTRASONIC DEVICE FOR USE WITH 

ROBOTS CONSTRUCTED USING A 

MINDSTORMS KIT, THIS UNIT IS A 

PROXIMITY SENSOR. 


‘Of course, this Sensor is not restricted:-to 
.operation in robot vehicles. It can also be used 
as a proximity detector in a stationary robot. 
In other wards, the sensor is used to detect 
when someone comes close to the robot, and 
the robot then goes through a routine of some 
kind. It can also be used to provide the 
opposite action, with the robot being brought 
to a halt when someone is detected. Systems 
of this type are often used with ‘real’ robots as 
a’safety measure. With a MindStorms kit a 
proximity detector is probably of most use 
with toys and novelty devices. 


Buifier 
Amolifier 


Diode 


To ACX Input 
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Range 

It is possible to obtain relatively long 
operating ranges using an ultrasonic sensor. 
In fact it is possible to obtain detection 
ranges that are too great for usable operation 
iN average size rooms. With operation at high 
sensitivity the sensor nearly always detects 


something, giving unusable results. The range 


of this sensor has therefore been kept quite 
short so that it can be used successfully in 
rooms of normal dimensions. It will still 
detect large flat surfaces at ranges of around 





much larger than the ‘proper’ Lego sensors 


‘such as-the light and touch varieties. This is 


due to the relatively large size of the 
ultrasonic transducers and the need to have 


the transmitting and receiving transducers a 


few centimetres apart. Normal vehicle rabot® 
sill easily accommodate the unit. 


system Operation 

Figure 1 shows the block diagram for the 
ultrasonic sensor, The sensor relies on the 
fact that ultrasonic sound waves are highly 





£2, fiicaas : 
Ai 
inion 2k7 
-i—}+4 
Te 1 
—_ | IC1 = LM358C 
= D2 = D4 R3 ci 
| an A 14148 10k tu 


Figure 2. 


tivo metres or so when adjusted for optimum 
performance. If required, lowet sensitivity 
can be obtained by slightly detuning the 
iransmitter. 

The circuit is powered from the RCX unit, 
and it connects to one of the RCX unit’s input 
Ports just like one of the standard Lega 
sensors. There is no specific support for an 
ultrasonic sensor in RCX code or any of the 
other programming languages normally used 
with the MindStorms kits, but this sensor 
‘looks’ like a normal active sensor to the RCX 
unit. It can therefore be handled in the 
software in the same basic fashion as a 
standard active sensor such as the Légo light 
type. A sensor oj this.typé is necessarily 
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directional. A continuous signal is emitted by: 


the transmitting transducer, and with a 


suitable object a couple of metres or less in 
front of the unit, a reasonably strong signal 
will be reflected back to the receiving sensor. 
Although the transmitting and receiving 
transducers are only about 50 millimetres 
apart, the highly directional nature-of 
ultrasonic sound waves ensures that direct 
pickup from the transmitter to the receiver-is. 
insignificant. Although.one might expect a 
Strong signal io be coupled from one 
transducer to the other through the case. ‘in 
Practice this does not give any problems 
either. The transducers are Piezo devices that 
are only efficient over a narrow frequency 








range. Only 40kH2 types-aré réatily évailable, 
and it 40kHz. transducers that are used in this 
design: 

Even with a suitable target object well 
within ihe range of the unit the output signal 
from the receiving transducer will be no mare 
than a few millivolts. The receiving 
transducer therefore feeds into an amplifier 
stage that boosts the signal to a more useitl 
level. A rectifier and smoothing circuit 
processes the output signal irom the 
amplifier stage to produce a positive d.¢. 


‘R6 


signal that is roughly proportional to the 
amplitude of the received signal. This signal 
receives a small amount of amplification and 
it is then fed to the input of the RCX unit via 
@ buffer amplifier and a diode array. The 
input ports of the RCX unit feed into 4 10-bit 
a@nalogue-to-digital converter. On the faca of 
it, the reading from the converter will give an 
indication of the target object's range. In 
practice the reading will vary substantially 
depending on the efficiency with which thé 
target object reflects the ultrasonic sound 
from the transmitter. Also, objects less than: 
about one metre from the sensor tend to-give 
the maximum reading. The sensor merely 
indicates the presence of a target object and 
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Figure 3 


is adequate for most purposes. 

The diode array is needed because of the 
way in which the RCX unit uses the two input 
terminals to also act as a power source. The 
general scheme of things is to have the 
terminais act as supply outputs for the 
majority of the time. They are briefly 
switched fo the input mode each time an 
input reading is taken. The connectors and 
circuits are designed so that it does not 
matter which way around the connectors on 
sensors are fitted to the ports of the RCX 
unit. There are four possible orientations, and 
@ sensor will work properiy whichever of the 
four orientations is used. 

One role of the diode array is to make sure 
that the supply always connects to the main 
circuit with the correct polarity. Due to the 
brief gaps in the supply tt is necessary to 
include a smoothing capacitor in the supply 
circuit. The exact supoly voltage depends on 
the state of the batteries in the RCX unit and 
the level of loading, but it is usually around 
seven volts. Another function of the diode 
array is to ensure that the output of the 
buffer amplifier drives the input port 
correctly, whatever the orientation of the 
sensors connector. 


Circurt Operation 

The full circuit diagram for the ultrasonic 
sensor appears in Figure 2. The diode array is 
comprised of Dl to D6, and a standard bridge 
rectifier circuit is formed by D1 to D4. This 
provides the seven-volt supply in conjunction 
with smoothing capacitor C3. A bridge 
rectifier provides full-wave rectification, so it 
does not matter which way around the circuit 
is connected to the RCX unit. The circuit wilk 
always be provided with a’supply of the 
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Correct polarity. 

An internal pull-up resistor in the RCX unit 
normally takes the input terminal to its full- 
scale potential. D5 and D6 enable the output 
of ICla to pull the input terminal of the RCX 
port down towards the O-volt supply rail. 
Again, it does not matter which way round 
the unit is connected to the RCX unit. The 
output of [Cla will connect to the ‘not’ input 
terminal of the port via one or other of ihe 


two diodes, During the periods when the 
input is providing ithe supply, one or other of 
the diodes will block the supply so thai only 
an insignificant current flows through the two 
diodes. The output of ICla is connected 
across the supply during these periods, but 
Ri prevents an excessive output current from 


flowing into IClz’s output stage, 


[Cla is the buffer amplifier and it is a 


conventional voltage follower stage. [Clb is 


the d.c. amplifier. It operates.in ihe non- 


inverting mode and its closed loop voltage 





gain is set at 3.7 times by feedback resistors 
R2 and R3. Note that the LM358N used in the 
IC1 position is a device that is intended for 
use in d.c. circuits thaf lack a negative supply. 
MMosi other dual operationa! amplifiers are not 
able to provide the very low output voltages 
called for here and will not work in this 
circuit. Few operational amplifiers work 
properly at the low supply voltage used here,. 
and the use of substitutes is not 





recommended. TR1 amplifies the output from 


Micl, which is the receiving tansducer. TR2 
is used as a simple common emitter amplifier 
that provides over 40dB8 of voltage gain. C2 
couples its output to a simple half-wave 
reciifier circuit using D7 and D8. ‘Cl and:R4 
form the smoothing circuit. 

The transmitter circuit is justa basi¢ 555 
timer (1C2) used in the standard oscillator 


‘configuration. The maximum supply curren? 


that the RCX unit can provide from each 
inpui port is quite limited, and it ts advisable 
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tO use @ low power version of the 555 for 
IC2. There is otherwise a risk that loading on 
the supply will be so great that an inadequate 
supply potential will be obtained. VR1 is the 
frequency control, and it is normally adjusted 
to produce optimum performance from the 
circuit. However, it can be deliberately offset 
from the optimum frequency if reduced 
Sensitivity is needed, 


Construction 

the siripboard layout and wiring for the 
ultrasonic sensor are shown in Figure 3, and 
the cuts in the copper strips on the underside 
of the board shown separately in Figure 4. 
The board has 39 holes by 12 copper Strips; 





and itis designed to fit into the guide slots of 
a suitable plastic case (Maplin Catalogue code 
YU52G). This is a neat solution to fitting the 
board in the case, but it does result in the Lise 
of a case that is somewhat chunkier than is 
really necessary. It is possible to use the 
board in practically any small plastic case that 
can accommodate the 100-millimetre length 
of the board. At least three extra strips are 
then needed at the top of the board to 
Provide space for 2 couple of mounting holes 
so that the board can be bolted in place, and 
@ board of 39 holes by at least 15 copper 
‘Strips is then needed. Metric M25 mounting 
bolts are suitable. 

Building the board is largely 
straightionvard, but thete are a few points 
that merit some amplification. The first point 
is that it is not a good idea jor complete 
beginners to undertake a project of this type; 
The RCX unit is designed to take a certain 
amount of mistreatment, and there is 
Probably little real risk of damaging the unit if 
& mistake is made in the construction of the 
sensor. However, bear in mind that the 
Manuiacturer’s guarantee will not cover any 
damage caused in this way, and spare RCX 
units-are expensive. 
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Neither of the integrated circuits are 
particularly vulnerable to damage from static 
charges, but it is still a good idea to fit both 
components on the board via a holder. The 
OA91 diodes used jor D7 and D8 are 
germanium devices, which give better 
performance in this apptication than silicon 
diodes dué to their lower fonvard voltage 
drop. The circuit will still work very well if 
‘OA9]1 diodes prove difficult to obtain and 
silicon diodes (1N4148, etc.) are used 
instead. Germanium diodes are more 
vulnerable to heat damage than the silicon 
variety, so take due care when fitting D7 and 
D8 to the board. It is not essential to usé.< 
heat-shunt when making the soldered 


connections, but each joint should be 
completed reasonably quickly. After soldering 
the first lead in place allow the component to 
cool of slightly before connecting the other 
lead: 

Make sure that all the diodes-aré 
connecied with the correct polarity, but be 
particularly careful with D1 to D6. Internal 
circuits limit the maximum output current 
from the RCX unit, and mistakes are unlikely 
to Cause any damage. However, it is best not 
to put this type of thing to ‘the acid test’. 

There is little space available for Capacitors 
Cl and C3, which must be miniature radia! 
(printed circuit mounting) types if they are to 
fit properly into this layout. C2 must bea 
type that has leads rather than pins in order 
to fit this lzyout, and @ Mylar type is probably 
the best choice. A polyester or polycarbonate 
component having 7.5 millimetre (0.3-inch) is 
suitable for C4. 

'f the board is being used with the case 
mentioned previously and its buili-in quide- 
rails, if will probably have to be filed down-so 
that it tapers slightly towards the front. This 
is Necessary to match ihe slight tapering-of 
ihe case, which is noticeably narrower 
towards the front. 


In most respects the genéral layout of the 
unit is not critical, but one exception is that 
the ultrasonic transducers (Micl and LS2) 
must be mounted a reasonable distance 
apart. Practical tests suggest that as little as 
25-millimetres Separating the transducers will 
Give 2 Suitable low level of direct coupling, 
but it is advisable to err on the side of 
caution and use a gap of 40 millimetres or 
more. The transducers are normally sald as a 
Pair, and they are not usually identical, The 
transmitting unit is usually marked with a 
type number stariing with a'T, such es 'T16- 
40°. Similarly, the receiving transducer is 
normally labelled with e type number that 
Starts with a Jetter 'R’, such as 'R16-40'. The 





retailer's catalogue or other literature on-tie 
transducers should make it clear whicti device 
is which. 

Ultrasonic transducers do not normally 
tiave any form of built-in mounting bracket. 
The easiest way of mounting them on the 
case is to drill holes about 2.5-millimetres in 
diameter to accommodate the two pins at thé 
rear of each transducer, and then glue them 
in place. A good quality gap-filling adhesive Is 
needed. An epoxy type is suitable, but a hot 
glue gun provides the quickest and easiest 
means of fixing them in place. Some 
ultrasonic transducers have one of the pins 
connected to the metal case. Where 
eppropriate, this pin should be the one that 
connects to the O-volt-supply rail. 


Making Connections 

A small hole is drilled in one side of the case 
to take the lead for the Lego connector. This 
connector is based on a 2 by 2 Lego brick, 
and is Obviously 2 non-standard type. There 
are Various options available when 
connecting do-it-yourself projects to.an RCX 


unit. IL is possible to make your own 


connectors using standard 2 by 2 Lego bricks 


“as the basis. A tour of web sites devotéd to 
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Lego MindStorms should soon produce 
some details of home-made connectors. An: 
easier method is to either buy some Lego 
connecting cables or sacrifice one of the 
long leads supplied in the MindStorms kit. 
The long leads aré little used in practice, so 
many Lego project builders prefer to use 
one of these rather than buy an extra cable 
from a specialist Lego supplier. Cutting 2 
connector plus about 200 millimetres of 
lead from each end of the cable provides 
two leads that can be used to connect your 
own devices to the RCX unit. 

There is actually @ third option available 
in the form of the connector plates that are 
available from specialist Lego suppliers. 
One of these can be mounted on the 
project and wired to the input o7 the 
circuit. The connector plate then connects 
to the RCX unit using a standard Lego lead, 
much like connecting the RCX unit to.a 
touch sensor. 

Some means of mounting the sénsor on 
Lego robots is required, and gluing a Lego 
brick to the underside of the case ts the 
best method. Due to tne relatively large 
size of the sensor a fairly large brick such 
as a 6 by 2 or 8 by 2 type is best. Either the 
top of the brick must be filed flat or it must 
be glued in piace using 2 good gapziilling 
adhesive. 


Testing and Use 

After a final check of the wiring the sensof 
is ready for testing. Start with VR1 at a 
roughly middle setting. The easiest way to 
test and set-up the sensor is to connect it 
to an input of the unit that is set for 
operation with an active sensor such as the 
Lego licht type. The sensor will not work at 
all with an input set for use with a passive 
sensor such as-a touch type, since it will 
not receive a significant supply voltage 
from the input port. Connect the sensor to: 
ihe appropriate input port and switch on 
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the RCX unit. Keep: pressing the View 
button on the RCX unit until the arrow 
cursor indicates that the correct input port 
is being monitored by the display. 

The sensor should work to some deqree, 
with a high reading being obtained with the 
transducers aimed into a large empty 
space, and a much lower reading being 
produced if you place your hand in front of 
and close to the transducers. The maximum 
reading will probably be less than 100, and 
will usually be between about 80 and 90. 
The minimum reading will probably be 
zero, or something close to zero. If the 
sensor is clearly non-cperational, switch off 


immediately and recheck the wiring, etc. Ii 
‘it works to some degree. the next step ts to 


adjust VR1 for optimum performance. 
Start by aiming the sensor at 2 wall, and 
then move the unit just far enough away 
from the wall to produce a high reading on 
the display. Then adjust VR1 jor the lowest 
possible reading. [t is likely that the 
reading will go right down to zero. Ti so, 


move the sensor further away irom the wall 


to restore a higher reading and then 
readjust VR1 for the lowest possible 
reading. It might be necessary to repeat 


this process a few times in order to 


produce the largest possible operatifig 
range. 

The maximum’ range’‘of the unit will 
probably bé around two metres, whichis 


‘foo great jor use in smail rooms. The 


sensitivity of the circuit is easily reduced; 


and ii ts just a matter of adjusting VR1 


away from the opiimum setting. Suppose 
that @ maximum operating range of about 
0.5 metres is required. Position the sensor 
about 0.5 metres away from a wall and aim 


it at-the wall. Then adjust VR1 for a low 


reading, but a reading greater than zero. 
The sensor should then operate with 
approximately the required range. 

The ultrasonic sensor is handled ‘in the 
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software in exactly the-same way as any 


‘other active type. In RCX code it can be 


used as if it was a light sensor. When using 
the sensor in this way bear in mind that a 
high reading is obtained when empty space 
is detected, and a low reading is produced 


when an object is detected. Things operate 


the other way round if Raw mode is used 
when reading thé sensor. 


Parts’ List 

Resistors 
R1 2k7 
R2 27k 
R3.R7 10k (2 off) 
R4 270k 
RS 1M5 
R6é 4k7 
RB  2k2 
All-0:25 watt 54 cafbon film 
Potentiomelér 
VRI 10k min 

horizontal preset) 
Capacitors 
Cii 1u.43V 

radial electrolytic 
C2 10n Mylar 
rox} 470u 10V 
radial electrolytic: 
C4 ln. polyester 
Semiconductors 
1c} LM358N 
IC2 TS555CN 
D1 to Dé 1N4148 (6 off) 
D7.08 OA91 (2 off) 
FRI BC549 


Miscellaneous . 

LSI 40kHz ultrasoni¢é 
transducer (see text) 
40kHz ultrasonic 
transducer {see text) 
Small plastic box. 

0.1-inch stripboard having 

39 holes x 12 strips. 

8-pin DIL holder (2 off): 

Lego connector and lead (see text). 
‘Lego brick. wire. solder. etc. 


Mic} 
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Just a few of the features: 


Uses the latest Xspice engine for accurate mixed moue simula- 
tion. Parameterised AC and transient sweep, Monte Carlo 
analyses, new Xspice simulations and new noise and distortion 
analyses. Plus all the model libraries are included in the price, 
over /000 parts included. 


B? Spice 2000 also comes with a powerful mode! editing pack- _ 
age thai allows you to create and modify Parts and make ; 
changes to the libraries. 


The best way to see if this software is what you need _ 
is to try it - risk free for 30 days. 





= RD Research, Research House, Norwich Road, Eastgate, Norwich nary AHA 
“Visa kasher Cares Tel: 01603 872331 Email: rd.research@paston.co.uk wwww.looking.co.uk/ spice 4 7 CF Cds € fy 
ae & “Please add £5.00 postage and packing. All trademarks acknowledged 
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Windows — els of quality and pricing that is changing 
| eee eer True Type Folits PCB Layout forever, Call us for a CD or 
— BE. 2:7 download a demo version of this amazing 

= ao 222 ; —— 585° product to be convinced, 
Rieti y rs 
Ee a 0 z A selection from the high valué 
‘ Toon @. 140] 190 alg ifistant cross feature set... 
I Windows 32-bit = from schematic to 
| Esti bof pues -and vice versa © True Windows 32 bit product with Windows Interlac 








® Integraled Schematics and Layout as-standard 
© Windows drag & drop throughout 
® Multiple documents within display 
© true Type fonts - new in release 5 
® Mouse wheel controlled Zoom In’ Out= neiv in release o> 
® Multi-level Undo/Redo 
© integrated standard AutoPlace 
® Optional shape based AutoRouter 
® Full Copper pour with Split Powerplanes 
® Visualisation of inner power-planes - newzn release Sl 
® Formattable Paris lists / Pick &-Place 
ese : iF © Uniimited signal/powerplane/non-eléctricaldoc layers 
7x ao eee es ain” Sas bs 4) @ Keeo In/Out areas for routing 
® Righi-hand mouse menu support 
‘Bor more information on Easy- PC/Easy-SPICE or for a demo copy call ¢ Full forward and backwards anfitation SCM/PCB 
_Number One Systems on ++44 (0)1684 773662 fax. ++44 (0)1684 773664 ~a.and 80 much more! 


or E-mail info@ntimberone.com 


or you can download demo Copies from Wwww.numberone.com 


Number Oné Systems, Oak Lane, Bredon, Tewkesbury, Glos, GL20 7LA 


| Places SMDs on both sides” 
of board, with mixed 
f metric f imperial components 











OPT 








electronic themes 


ECTRONICS 


RAY MARSTON EXPLAINS THE BASIC NATURE AND 
. BEHAVIOUR OF LIGHT AND MIRRORS IN [2:1;3m8) OF 
THIS OPTOELECTRONICS-RELATED 4-PART SERIES, 


he word ‘optoelectronics’ first came into 


general use in the 1970s. The word 
roughly describes the branch of 
electronics that is concerned with the 


practical application of light-related optical 


(opto) phenomena and with traditional 
optical devices such as mirrors, prisms and 
lenses, and with modern optical devices such 
as fibre optic cables, LEDs, and lasers. 

Most readers of this magazine will have 
few problems in understanding the purely 
electronic aspects of optoelectronics, but 
probably have very limited knowledge oi its 
optical parts. This new 4-part.series aims to 
help remedy the latier situation by giving 
fairly concise descriptions of vital 
optoelectronics-related ‘opto’ subjects. This 
opening episode deals with. the basic nature 
and behaviour of light, and with mirrors. Part 


2 will deal with prisms and lenses. The fina! 
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Figure 2. Thesfull electromagnetic spectrum (wavelengths ate given in decade multiples and submultiples of the metre). 


two episodes will deal with fibre optic 
communication and with LED and laser 
operating principles. 


Light 

Light is form of energy and is transported 
by electromagnetic radiation. It has an 
apparent dualistic nature that enables it tobe 


regarded es both a wave phenomenon and as 


a flux-jike flow of sub-atomic particles 
known as photons, which are released as a 
consequence of shifts in the energy levels 


‘of atoms, such as those caused by heating 
‘or various other disturbences. 


All active (moving) photons are endowed 
with parameters such as frequency (f), 
Velocity (v), free-space wavelength (I), and 
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Figure 1. Conceptual diagram illustrating same basic features of radiated light. 





mass, and thus represent:a finite unit of 
energy (e). In pure physics, the photon’s 
energy, in joules per second, fs usually 
défined by the formula; 


e2hxf 
in which h is Planck's cofistant 
(= 6.626 x 10-34 Js). 


Approximate 
optaelectronics 
‘ight’ specrum 
4 Angsirom 
picometres: 
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In:optoefectronics, it is more useful to 
define the energy in terms of electron-voli 
(eV) units, and to relate it to the photon’s 
wavelength (I) in nanometers (nm) rather 
than its frequency. In this case the basic 
formula transforms into the easily 
temembered form, 


eV = 1240/1 


Thus, a LED that generates a red output-at 


‘a wavelength of 645nm has a bandgap 


energy value of 1.92 eV. The energy value of 
an individual photon depends on its actual 
yavelength, but is very smail; an ordinary 
green LED, for example, generates an output 


Hux flow of about 2,500 million photons per 


Micraosecond at a mean light output power 
level of a mere lmMW. 

Figure 1 shows-a simple ‘conceptual 
diagram that illustrates some basic 
feaiures of light when radiated from.a 
small point source. The light flux 
(which contains yast numbers of 
photons) is effectively radiated in the 


_ form of a continuous series of 


spherical photonic waves that become 
progressively more planar (less 
sharply curved) as they move further 
from the source. The photons. move 
outwards, perpendicular to the wave 
fronts; a photonic light ray traces the mean 
path of a photon; a photonic light beam 
depicts the paths of a collection of rays. 
A light beam is angular when close to the 
light:source, but becomes progressively more 
parallel as the distance from the source 
increases. 

In optoelectronics, the term ‘light’ relates 


to the entire visible light (400nm to 70Qnm) 


Nominal ‘visible light’ rangé 
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Figure,3: The visible tight part of the specirum (wavelengths ere in nanametres), 
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part of the electromagnetic spectrum, plus 
most of its invisible tnira=red (IR) and ultra- 
violet (UV) ranges, i.e., to the spectrum’s 
10nm to 100mm section. Figure 2 shov's 
details of the full electromagnetic spectrum, 
and Figure 3 shows the so-called ‘visible’ part 
of the spectrum; all wavelengths are marked 
in decade multiples and submultiples of the 
metre. 

The Sun is the most powerful light 
generator in our solar system. It generates 
and radiates light energy as a byproduct of.its 
continuously-active nuclear fusion process: 
60°% of its radiant énergy lays in the IR 
range. Only 0.0005% of the Sun’s radiated 
energy is (after travelling a mean distance of 
93 million miles through space in 8 minutes. 
20 seconds) received by planet Earth, and 
one third of this reflects directly back into 
space. The energy contained tn the remaining 
flux delivers a mean power of 4kW per squaré 
metre per day to the Earth's surface and act 
as the engine for our planet's weather 
systems and (as a consequence of the results 


of photosynthesis, etc.} sustains all life on our 


planet. 

Light travels through empty space.at-a 
velocity of 186,282 miles (299,792 
kiiometres) per second. Light’s velocity was 
fst estimated with reasonable precision by 
the Danish astronomer Ole Roemer in about 
1690, after he-observed unexpected 
Variations in the actual and predicted times. of 
the eclipse of Saturn’s moons. The velocity of 
light through the Earth’s atmosphere (which 
is 0.03 percent slower than through empty 
space) was first measured with reasonable 
precision (within 5. percent) by the French 
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| Figure-4. Standardized relative spectral response of the human eye. 






Wavelength. (nanometres) 


amateur scientist Armand Fizeau in Paris in 
1849. Fizeau used an opto-mechanical 
stroboscopic technique to measure the time 
(abaut 57mS) that a beam of light took to 
cover a two-way 17km journey, and from the 
results estimated the speed of light at 
313,300 kilometres per second, 
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@ 
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= 
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m= 
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of sight below Earth’s horizon; the areas-of 
Space through which the sunlight.is travelling 
appéar completely dark. 

If you go out into the open air on a bright 
summer's day, you will be bombarded by a 
stream of solar-generated IR, UY and visible 
light rays that will produce three distinct 
types of physiological effects on you. The IR 
rays will produce a sense of warmth wherever 
they strike exposed areas of your skin, and 
the UV rays will slowly start to change your 
skin's pigmentation in those exposed areas, 
eventually giving them a deep tan. The visible 
light rays ftom the Sun span ‘the full colour 
spectrum. When they strike an object that 
you can see, the object's visual colouring is 
dictated by the object's spectral 
characteristics. 

If the objeci that is exposed to the Sun's 
light absorbs all of the spectrum's light 
energy, the object appears black. If it absorbs 
only part of the available energy and reflects 
the rest, it will appear white if it reflects light 
equally across the entire spectrum, or red if it 
reflects mainly the red part of the spectrum, 
Gr green if it reflects mainly the green part:af 
the spectrum, and so on. The apparent 
colours have degrees of purity that depend 
on the width of the reflected part of the 
specirum, 


Wavelength (ndnometres) 


Figure 5. Standard “human eyeball response” photopic conversion graph showing the photometric tumeng.te 


radiometric Watts re‘stionship. 


The Visability of Light 

A stream of light (photons) racing through 
empty Space can be regarded as a stream of 
latent energy, and is quite invisible; it only 
becomes visible when its flux strikes an 
absorptive material and releases some or all 
of its latent energy. These effects can be 
observed by looking up at the moon ona 
clear night; parts of its surfacé are 
ituminated because they are absorbing 
energy from the rays of the Sun, which is out 





Note that human eyes do not have a linear 
Spectral response (just as our ears do not 
have a linear aural response), and the 
response varies between individuals. The 
graph of Figure 4 shows the-spectra! 
response of typical human eyes, which are 
ten-times more sensitive to yellow-green 
(560nm wavelength) than they are to mid- 
‘blue (470nm) or mid-red (660nm). You can 
observe these effects by looking at a stained 
glass window (from within a buitding) when 
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the window: is brightly 
itluminated by the Sun; the 
window’s glass segments all 
have roughly similar values of gio 
translucence, but the green 

seqments seem far brighter 

than the mid-red or blue 

ones. The next section of this 

article gives more details on 

this subject. 


Light Units 

When dealing sith light and 
optoelectronic components 
such as LEDs and lasers, elc., 
the units most often used in 
data sheets are those relating 
to the light's wavelength and spectral 
bancwidth, and to the intensity and power 
levels of its ifux. Light wavelength is a 
measure of ihe light’s colour; visibie-light 
wavelengths. fall within the range 400nm to 
700nm,; UV-light has a wavelength below 
400nm; IR-light has ‘a wavelength above 
700nm. 

The colour purity of 4 light.is defined by its 
spectral bandwidth, which is measured 
beiween the points where the radiated power 
falls to half of its peak value. True white light 
contains all the colours of the 400nm to 
700nm spectrum; it thus has a bandwidth of 
at least 300nm and js known as chromatic 
(multi-toned) light. Red LEDs (operating ai 
about 650nm) have typical spectral 
bandwidths in the range 15nm to 50nm and 
are thus also chromatic, since their light 
ouiputs span various shades of red. Laser- 
genersted light usually has an exceptionally 
Narrow bandwidth (often less than 0.01nm), 
and is known as mono-chromatic (onc-toned 
or pure-ioned) or (if all of its emitted photons 
are in phase) coherent light. 

Dealing next with the light units concerned 


Translucent 


_— es a ae ae 


power is equal to 680 
photometric lumens at 2 
wavelengih of 555nm 
(yellow-green), or roughly 82 
lumens at 475nm (mid-blue) 
or 65 lumens at 660nm (mid- 
red), and so on. 
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Figure 6:Conceptuat diagram illustreting the bzsic features of a s!eradian unit. 


different types of unit. Conventionally, 
photometric units are used if they relate io 
the physiological (apparent) values of visible. 
fight sensed by humans, and radiometric 
units are used if 
they relate To 
genuine (true) 
values of visible or 
IR or UV light. The 
following four basic 
types of unit (each 
of which has both 
photometric and 
radiometric 
notations) are 
widely used in 
optoelectronics. 


Releciive 
rear surface 
of mirror 


Flal glass 


mirror 


Total Radiated 
Fiux Power L 
Light is radiated 
energy; the total power of the flux flowing 
from a light source is measured in Watts in 
radiometric notation, or in lumens in 
photometric notation. The photometric 
quantities are related to the corresponding 


Coded IR light. beam 


(a). Mirror reflects Tx beam 


light Source’s total radiated 
power falls on a targeted 
light receptor such as a 
photocell or an eye’s retina, 
and in such cases the most 
relevant parameier is the light’s flux density 
(brighiness) at the actual target point. In 
radiometric notation, this parameter is known 


‘as the light’s irradiance value and is 


_ Incident 
(approaching) 
light beam 


Perpendicular 
reference (al ight 
angles to mirror 
surface) 


Angle of reflection 


= angle of incidence 


Reflecied 
(departing) 
light beam 


Figure 7. Diagram illustrating the basic law of reflection that applies. ta-a flat mirrar. 





measured in Watts per square metre 
(\WW/m2). In photometric notation the 
Oarameter is known ds illuminance and is 
measured in lumens per square metre 
(Im/m2) or ‘lux’. The lumen/watt relationship 
is the same as that shown Figure 5. 


Angular Flux Intensity 


Man-made light generators such.as 


back towards the Rx unit. 


(b). Mirror reflects Tx beam 
through 90° angle, towards 
remote Rx unit. 


Coded IR light beam 


Figure 6. Two simple ways of using mirrors in cptoelectronic security applications: 





with values of light intensity and power, it is 
importani to note that - since human sight 
does not have a linear spectral response ~ 
these values may be expressed in two 
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radiometric ones by the internationally- 
recognised standard ‘human eyeball 
response’ photopic conversion graph shown 
in Figure 5, which shows that 1 Watt of light 


LEDs and filament lamps act like 
crude ‘point’ lignt sources but 
produce directional outputs, 1.€. 

most of their available flux is 
concentrated into a cone of radiation. 
To spacify flux intensity in such cases, 
a Standard three-dimensional angular 
unit known as a Steradian (symbol sr) 
is used; in radiomeiric 
measurements, angutar flux intensity 
Is known as radiant intensity and is specified 
in units of Watts per steradian (W/sr); in 
photometric measurements, angular fiux 
intensity is known as luminous intensity and 
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is specified in units of candela, in which one 
candela equals one lumen per steradian 
(Im/sr). 

Figure 6 shows a conceptual diagram that 
illustrates the basic features of a steradian 
unit. Imagine here that a point source of lignt 
is set at the centre of a translucent globe. 
Fram the point source, form a 570 cone that 
reaches out to the surface’ of the globe. This 
cone is a thtee-dimensionat angular unit 
known as a steradian; the surface-area of its 
mouth encompasses approximately 8% ofthe 
globe's total surface area. 


Radiated Flux Brightness 

The brightness of a light source is 
proportional to both the radiated flux density 
and the radiating surface area of the light 
source. In radiometric-notation, this 


Mirror, at 
45° angle 
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Mirror, at. 
45° angle 


Image seen by eye 


(8) 'Viéw-abdve' type of periscope 


Figure 10. A periscope presents a genuine (rather than ‘virtual’) image of a viewed scene 


parameter is known as the tight source's 
radiance value and is measured in Watts per 
steradian per square metre (W/sr x m2) of 
radiating Surface area. In photometric 
notation the parameter is known as 
luminance and is measured in lumens per 
steradian per square metre {Im/sr x m2) or 
candela per square metre (cd/m2), 


Light-Beam Manipulators 

Visible and IR light beams can readily be: 
reflected, bent, or manipulated in various 
other geometric ways with the aid of simple 
optical devices such as mirrors, 
cetroreilectors, prisms or lenses. This section 
and the whole of next month’s episide 
describe the basic operating principles and 
optoelectronic applications of such devices. 


Mirrors 

The simplest. mirror is the ordinary flat 
totally-reflective silvered-back glass type. Ifa 
narrow beam of light is aimed through the 
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Image Being 
looked at 
through the 
periscope 








Reflected ‘virtual’ 
image of the card 


| 
‘Mirror —— > 


| 
| 


AOQAAIM 
= Printed card, to be held in 
MIRROR _ front of the mirror 


Figure 9. The image ceflected by a simpte mirror is reversed. leit-te-right. 


‘glass and onto the reflective (rear) suriace of 
Such @ mirror, the reflected beam always 
obeys the basic law of reflection, vehich is 
illustrated in Figure 7 and states that the 
angle of incidence (the angle between the 
arriving ray and an imaginary line drawn 


Jine) are exactly equal. 

Figure 8 shows tivo simple ways of using a 
mirror in optoelectronic security applications, 
In Figure 8(a) the mirror is used in a corridor 
protection system, to link a coded Tx IR light 
beam into-an adjacent Rx unit, which 
activates an alarm if the 
beam is interrupted. In 
Figure 8(b), the mirror is 
angled at 450 and projects 
the Tx beam arounda 900 
comer and on toa 
remotely placed Rx unit; 
this system can be used to 
protect an L-shaped 
carridor or two adjoining 
outside walls of a building, 
and is aligned by aiming 
the Tx beam directly at the 
mirror’s Rx image. 

Note that the image 
reflecied by a simple 
mirror is reversed, left-to- 
right, as shown in Figure 
9. Ti you take Figure 9 and 
hold it in front of a mirror, you will see that 
all-of its text is reversed in the reflected 
image, which is thus known as a ‘virtual’ 

2 (rather than real) image. While 
you are standing in front of the 
Mirror, scratch your right ear; 
you will see that your virtual 
image is Scratching its left ear. 

If a mirror’s reflection is 
viewed in a second mirror, the 
imace that appears in the second 
mirror becomes réal, rather than 
virtual. Try standing sideways in 
front of a large mirror, with a 
small mirror in your left hand: 
usé the small hand mirror to 
view your image in the large 
mirror, and scratch your righi. 
ear; note that your image aiso 
scratches its right ear, but that if 
you fook at your virtual images 
directly in either mirror it is the 
left ear that is being scratched, 
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45° angle 


‘Image being 
looked at 
through the 
periscope 


LSCENE | 


(dD) 'View-bglow' type of periscope 


Mirror, at 
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perpendicular to the mirror’s surface) and the 
angle of reflection (the angle between the 
reflected ray and the imaginary perpendicular 


Mirrors butled and 


Ly taped together 


, I 
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Cube comer 
axis 
¢ 


Light source. 


(a) Light source from 
left-of-centre 


Cube comer 
axis 


Light source 


(b) Light-source from centre 


Cube comer 


Light source 


(c) Light source from 
nght-of-cantre 





Eigure 12. Disgram illustrating the functional operation of the cube comer retroreflector. 


One of the most common applications of 
the above 2-mirror technique is in simple 
periscapes, as illustrated in Figure 10. Haure 
10(a) shows the basic construction oi a 
conventional ‘view-above’ type of 
periscope. Here, the light fram the 
scene that is being viewed strikes the 
upper mirror, is reflected downwards 
at an angle.of 900 and strikes the face 
oi the lower mirror, which bends the 


mage) back towards fis source point Figure 


12 illustrates the unit's operating principle: 
in Figure 12(a), the light beam is projected 


Reflection 
of RH mirror wk ‘ 


Reflection 
. Of LH mirror 


retuming parallel beams always hits the cube 


corner, and that the two beams thus tay 
symmetrically about this line. This action 
enables the cube corner retroreflectar to 
Produce same unusual visual effects when 
viewed in frantal elevation, as illustrated in 
Figure 13. 

In Figure 13, 2 three-dimensional solid’ L- 
shaped model is tumed around so that it is 
facing the retroreflector and is placed in jront of 
its cube corner. Note that the LH mirror reflects 
the RH mirror, and vice versa, producing a 
‘mirror cube’ reflection. The retroreflectar 
produces virtual images of the object in both 
the LH and RH mirrors, and produces é true 
image of the object in the mirrar cube. 

The cube corner unit gives 
only one-dimensional 
(horizontal plane) 
retroreflection. An alternative 
design is the trihedraf unit, 
which gives two-dimensional 
(vertical and horizontal 


light through another 900, where it al 
can be viewed by the eye of the 
observer; the resulting imagé ts real, 


rather than virtual. and is seen from a 


planes) retroreflection of 

3 light beams. Figure 14 shows 
LH the basic construction of this 
virtual ! unit, which uses three | 





image 


perspective above the viewer's eye 
level. 

The ‘view-above’ periscope of Figure 
10(2) can be used as a ‘view-below' 
type by turning it upside-down, asin 
Figure 10(b). View-below periscopes 
are Often used in the movie and TV 
industries to obtain grounc-fevel shots 
of smail animals or of miniature 
(model) towns or battle scenes, etc., 
for use in various films/vidéos: 


Retroreflectors 
A retroreflector is 3 passive device that. 
‘automatically reflects a light’s radiation pack 
towards [ts source, irrespective of the light's 
Precise angie of incidence. Devices of this 
type are widely used in reflective 
optoelectronic light-beem security alafms and 
barrier control systems and do noi have to be 
precisely aligned with the light-beam source. 
Figure 11 shows a way of using two small 
mirrors (or mirror tiles) to make a device 
known aS a cube corner retrorefiector. The 
two mirrors are simply butted and taped 
together and set at an angle of 900 degrees 
by pressing them against the edges of 2 
rectangular base (such as a Soft-cover book). 
If a light beam (ar image) is aimed into the 
cube corner of this device from any point that 
js at right angles to the cube's vertical plane 
and anywhere within =350 of its central 
corner axis on the horizonial plane, the 
device automatically reflect the light (or 
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off again at 750, hits 


‘towards the source on 
2 parallel path. The 


Figure 13. When viewed ‘in frontal elevation. this retroreflectar produces three imagé=. of | 
an object 





from a leit-of-centre 
source towards the 
retroreflector’s. comer, 
hits the LH mirror at 
an incident angle of 
(say) 750, is reflected 


the RH mirror at an 
incident angle of 150, 
and is reilected off 
again at an angle of 
150, and heads back 


light beam's total angular. chance is equal to 
the sum of the twa incident and two reflection 
angles, and inevitably equals 1860. This same 
basic action is obtained in Figures 12(b) and 
(c), except that different incident and 
reflection angles are involved and that the 
Figure 12(c) illustration shows the beam 


bouncing from the RH mirror on to the LH one: 


Note in Figure 12 that an imaginary line 
drawn centrally between the transmitted and 


Cross-sectional side view of 
a typical inhedral retroreflector 


diamond-shaped mirrors set 
at 1200 to each other; the 
unit’s action is such that a 
light beam entering its front 
is reflected through 1800 in 
two dimensions by the mirror 
surfaces and then retums 
towards the source point on 
aparellel path. Often, 
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Front view of a lypical 
tihedral relroreflector 


Figure.14. Basic construction of 5 trihedral retrorefiector 





hundreds of miniature retroreflectors of this 
basic type are used in road-side signs, making 
ihem glaw brilliantiy in the headlights of passing 
vehicles. @ 


Next month's in Part 2 of this series 


Ray Marston will describe the action 
and applications of prisms and lenses. 


Seplember 2001 





Reader Profile 





Survey 


We want to be able to provide you with 5. Where do you buy Electronics and Beyond? 
a universal Electronics magazine that © © At WH Smiths 


you enjoy reading so we would like to = © Subscription 
know more about you! © Overseas Bookshop 
yolied ips, C) British Council Library 
Fill in to win the book for AVR micro ©) Other(please Specify) ...oeoen nen 
controllers... | 
6. How long have you read Electronics and 
1. Are you: Beyond? Scaciicobaaiaimaiasssie 
C) a student? 
(2) self-employed? 7. What do you want to see in the magazine? 
ez Employee? aa a ea aa 


C) Retired? era en tt OE Te 
C) Other?(please Specify)... cceccsseumae  &. ANY comments? 


esse omemenepeeg ets ezoertNepenescananscue tess ptwete nnn nan cht Owe -évescoala do anes SSO 1 Oe eer anaes seasanansedbatunssncesen« 


2.How old are you? lela me vceiempp caccrreneneecrenicnmtreatateoaciiaueeatiei 
C) 18-24 
C) 25-30 Thank you for taking the time to fill out this 
C) 31-39 survey, your comments and suggestions will be 
(_) 40-49 3 taken into account and results will be published 
C) 50-59 in the magazine, 


C) 60+ 


All entriés will be entered for a free prize draw 


| 3. Are you from? to win the book Programming and Customizing 
C) UK REGIONE ne csocnnsnmnnnane the AVR Micro Controller by Dhananjay V Gadre 
C) Europe COUMtTy S ccreccc: ee Please Fax back on 01970 621040 or send to: 

| C) USA STATES onoonaanecnanenene The Editor, Electronics:and Beyond 


C) Rest of World Country: ee, Units 17/18 Glanyrafon Enterprise Park 
| Aberystwyth, Ceredigion SY23 3J0 
‘4;What are your hobbies or interests? 
| i anna I a ee ameerermeemmmenmeg, OLE WELIIE E eeremeensongecnmecisct-vereracass 


si eticinmeentvociamacessaetconn enti aedelinteaie eas eottenieemera nl tl Pe Address: , ” 
~ TOMO cc i lee ee er 
Email. PParetete memes Wnes (gee ee ewsecesenanaratnanetstasars rows dibs pe eecconsnnnt04n9 005s acatadwones ccc 
September 200i ELECTRONICS and-BEVQHD |/)) 








ah 


electronic themes 





hémical engineers at North Carolina 

State University have discovered a way 

to make flexible coating materials more 
durable and water resistant, without the use 
of environmentally harmful solvents, and 
using a simple process. The research, 
supported by the 
US National 
Science 
Foundation (NSF), 
groups molecujes 
$0 tightly that they 
form a slick 
Surface that would 
be potentially 
useful for many 
medical, technical 
and industrial 
applications. The 
University 
emphasises water 
resistance while 
the NSF opts for non-stick in their respective 
press releases. 

From the University: 'Codtings enhanced 
through the process would be a boon for use 
in wet environments where a nonpermeable 
barrier must function without fail for 
prolonged periods, such as on ship hulls and. 
buried or submerged cables. Because the 
coatings are biocompatible, they also could 
be used to extend the useful life of surgical 
implants, or in cosmetics.’ 

From NSF: ‘The molecules are jammed 
into a tight-knit, non-stick layer that could 
one day coat everything from frying pans to 
disk drives, medical implants io airplanes. 
Such surfaces would be highly .vater- 
repellent and nearly irictionless, and might 
reduce the need jor many lubricants.’ 

What the researchers, Jan Genzer and Kinill 
Efimenko, did was to forcé molecules to 
create an almost impenetrable layer by 
bonding them chemically to a polymer 
mgterial that had been stretched by 70 
percent, then released again to regain its 
Original shape. According to Andrew Lovinger, 
NSF’s Program Manager for Polymers, ‘This 
Was a very Clever way to pack molecules 
more closely than nature intended. While 
much research has gone into synthesising 
new non-stick materials, Genzer’s technique 
is the only one that can improve the surface 


ELECTRONICS and BEYOKD 





of any of these -materials by 
squeezing their molecules tighily 


together.’ 


According to the abstract of the Genzer 
and Efimenko paper that appeared in 
‘Sciénce’: ‘We show that elastomeric surfaces 
can be tailored 
using 'mechanically 
assembled 
monolayers' 
(MAMs), structures 
that are fabricated 
by combining seif- 
assembly of surface 
grafting molecules 
with mechanical 
manipulation of the 
grafting points in 
the undérlying 
elastic surface. The 
versatility of this 
surface 
modification method is demonstrated by 
fabricating MAMs with semi-fluorinated (SF) 
molecules. These SF-MAMs have superior 
nonwetting and barrier properties in that they 
are ‘superhydrophobic’ and nonpermeable. 
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We also establish ‘that these material 
characteristics do not deteriorate even after 


prolonged exposure to water, which usually 
causes Surface reconstruction in 
conventionally prepared SF self-assembled 
‘monolayers.’ 


(Fluorinated materials are the common 


ingredient in the polymer surface of products 
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such as son-stick cookware, 
water repellent fabrics, and seéli- 
lubricating engine paris.) 

As Genzer modesily puts it, ‘We 
discovered, quite by accideni, that you can 
tailor control 2 flexible material's physical and 
chemical surface properties, Such as water 
resistance and durability, by increasing its 
Suriace.area before you chemically attach the 
layer of molecules that form its final coating. 
Siretching the substrate maierial allows you 
to fit more of the desired coating molecules - 
up to a critical paint - onto its surface. Then, 
when you rélease the tension and the 
material resumes its original size, the 
chemically grafted molecules are squeezed 
and locked together in a much greater 
density and with much greater ichemical 
stability than would occur naturally.’ 

Genzer adds, ‘The relative simplicity of it is 
stunning. For years, scientists have relied on 
oxygen plasma treatments, which are quite 
harsh on the substrate, to attach the 
molecules without being able to control the 
density of the anchored molecules. Here's a 
mechanical way that’s cheaper, easier, less 
harsh and more controllable.’ Figure 1 
illustrates that a 
coating created 
using the new 
MAMs method 
(right) repels 
water more 
effectively than 
a Coating made 
the conventional 
way (left). 

Genzer’s 
method is also 
beiter for the 
environment 
because it 
doesn't require 
the use of 
solvenis that 
produce harmful fumes or by products. 

He and Efimenko used polydimethy| 


160 


140 


‘siloxane (PDMS) networks - an elastic 


polymer film widely used in industry and: 
research ~ as a substrate material in their 
experiments. Because PDMS is a model 


‘matertal for other polymer films made of 
crosslinked molecules, Genzer believes the 
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Process will work on‘other elastic materials 
aswell. 

In their experiments‘the researchers 
fabricated their material’s surface using an 
array of rigid, semifiuorinated units 
composed mainly of CF2, and one CF3 group, 
‘Aligning molecules perpendicular, or close to 
perpendicular, to the substrate rather than 
keeping them laying in the surface plane gave 
us the tool to control the density of such 
molecules on the surfaces, and thus achieve 
such superior surface impermeability,' Genzer 
explained, See Figure 2. 

To test the durability and impérmeability of 
the experimental coating, Genzer and 
Efimenko submerged strips of the MAM 
material in water for controlled periods of 
time and subsequently stored them in normal 
ambient laboratory conditions, and then 
Studied their stability. ‘To our surprise, the 
surfaces of MAMs stayed virtually unchanged, 
even after six months in a dusty and humid 
atmosphere. The MAMs chemical properties, 
such as orientation and molecular density, 
remained the same, and there was very little 
physical deterioration,’ Genzer said. In 
contrast, strips of coating materials made the 
conventional way usually begin to decay and 
deteriorate after sitting in water a relatively 
shart time. Their molecules become 
disorganised. ‘In some cases, we have 
observed that surface properties are 
Gegraded after barely more than a day,” hé 
added. 

Despite the initial results,.Genzer stresses 
that more research is needed before the 


mechanically assembled monolayer process 


can be put into commercial use. Next, the 
researchers have to explore the coating’s 
Stability and resistance to acids and other 
extrame environments. 

So far, the researchers-have worked witha 
nano-sized layer of fiuorinated molecules, 
bonded to an elastic polymer. Next, the-team 
will experiment with lower-cost 
hydrocarbons. 

‘By manipulating materials at the 
nanoscale, we can vastly improve on what 
Mother Nature offers, for the benefit of both 
manufacturers and consumers,’ said Genzer. 

Pictures; North Carolina State University 
and National Science Foundation. 


For additional information contact: 
North Carolina State University 

Tim Lucas, News Services, 919/515-3470 or 
tim _jucasncsu.edu 

Nationa! Science Foundation: 

Amber Jones at (703) 292-8070 or 


aliones@nsi.aov. © 
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THIS MONTH 
SEES THE START 
OF OUR NEW FEATURE 


- SEVEN SITES. SEVEN READERS’ WEB SITES HAVE 
BEEN PICKED OUT AT RANDOM FROM OUR SEVEN 
SITES MAILBOX. READ ABOUT THEM, TYPE IN THE 
URLS PROVIDED AND SEE WHAT OTHER READERS OF 
THE MAGAZINE ARE INTERESTED IN AND HAVE TO SAY. 
BUT BEFORE THAT, WE TAKE A LOOK AT SOME OF THE 
WEB SITES OUT THERE FOR PROGRAMMERS. WHETHER 
YOU ARE AN EXPERIENCED PROGRAMMER OR A 
BEGINNER, THERE SHOULD BE A SITE ON THESE PAGES 
THAT WILL BE OF INTEREST TO YOU. IF YOU ARE NOT 
SURE IF THE SITE IS APPROPRIATE TO YOUR ABILITY, 
LOOK UNDER THE TITLE FOR A GENERAL INDICATION. 


> 


PROGRAMME 





Programmers Heaven 
Beginner X, Student V, Professional 


ww .proadrammersheaven.com is ane.oi the 


best places to go on the Internet if you are 


after sourcecode examples, tutorials, patches, 


library files, links to other programming 
websites, programming utilities and tools. 
The number of files (over 10,000) and links 
(over 2,300) is huge, as is the article 
collection, which has a massive 1,552 articles 
on everything from Access to Z80. 

This is all shareware, and the site is 
developed and maintained by Synchron Data, 
a Vendor Member of the Association of 
Shareware Professionals (ASP). If you want 
to keep up to date with new additions to the 
site, there is also a page where you can sign 
up to receive a bi-monthly newsletter 
containing the latest about ‘hat is new on 
the site and elsewhere. 





The Datasheet Locator 


‘Beginner x, Student X, Professional 


This isa free electronic engineering tool that 
enables you, from one location, to locate 
Product datasheets from hundreds of 
electronic component manufacturers 
worldwide. Datasheet Locator uses every 
component manuiacturer’s own website ta 
ensure that the accuracy of its service js 
always maintained. 

same component manufacturers enable 
you to locate a datasheet by entering a 
Specific part number, while other component 
manufaciurers provide an environment where 
you must Select 2 product ‘type’ or ‘series’. 
‘After you select a component manufacturer, 
Datasheet Locator determines whether the 
‘datasheet is searchable by part number or if 
Jurther user navigation is required. Datasheet 
Locator will allow you to enter a part number 
if the site is searchable, or will link.you 
directly to ihe primary datashéet. source page 
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of the component manufacturer’s website if 
the site is not searchable. When entering a 
part number, search results will only be 
reliable when a complete and exact part 
number is entered. Each manufacturer has 
dificrent search methods and entering partial 
numbers will yield unpredictable results. 
There are presently 622 manuiacturers 
listed and the site is available in ten 
languages including Japanese, French and 
Portuguese. You can access it at 
www. datasheetlocator.com. 


Learning To Program by Alan Gauld 


Beginner ¢, Student UV, Professional X 


This is a good site to go to if you want to 
learn about the basic theory and mechanics 
oj- computer programming. Unfortunately, the 
Course is mainly conducted through a little- 
known language called Python, and that’s not 
likely to be much use to you once you move 
out oi this course to program in the real 
world (although we'll probably get letters 
aiter saying that...}. You can access the site 
diiywiw.erosswinds net/—saguld. 





Programming i in C, UNIX System Calls 
and Subroutines using C 
Beginner v, Student uv’, Professional Xx 


This very informative site is part of the web 
site belonging to Cardiff University's 
Department of Computer Science 
(wiww.¢s.c7.ac.uk). Written by Dave Marshall; 
who.is a lecturer there, this forms part of his 
course documentation. There are diagrams, 
sample code listings and exercises to help 
you practiss. University source material text 
is very good if you can fing it, and short of 
buying a book on the subject it is probably 
the best introductory and seli-teaching 
materia! you can find. As well as the texts on 
C, there is course documentation on Artificial 
Intelligence and image processing, all 
available from links found on 
wiviv.cs.cf.ac.uk/Dave. 





Catalogue of Free Compilers and 
Interpreters 
Beginner X, Student v, Prafessional “ 





sponsored by a USA Internet service 
company, which gives instant access to free 
compilers, interpreters:-and source code. You 
might think such @ site would be useful jor 
beginners — because beginners need 
compilers — but as this site can be abit 
bewildering for the beginner, we are not. 
recommending it as such. 
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compilers.net 
Beginner , Student “, Professionat “ 


From the point of view of the beginner, this 
site is much better. You can download a huge 
range of free compiler software for C/C++, 
Java, Cobol, Fortran. Logo, Modula-2 and 
Pascal. Ii you are a newcomer to computer 
language programming, you will definitely 
need a compiler before you get started. This 
site (wawewe.compilers.net) has good 
information which will help you décide which 
compiler is best for you before you choose: 
Clicking on a name will take you to the 
external web site where the compiler is 
available for download, and if you need any 
more information — the host web pages will 
be bound to provide it. There ts also a list of 
commercially available compilers, for if you 
need those extra features and support. 


Teach Yourself Programming in Ten 
Years 
Beginner , Student , Professional. “ 


There-can be few people who, upon scanning 
the computer section of their local bookshop, 
have failed to nolice the vast array of Teach 
yourself [various programming languages] in 
24 hours’ books. This web page takes a wry 
look at the genre of '24 hours’ and ’7 days’ 
books and offers advice on how you should 
work at your own pace. Peter Nornig is the 
Director of Machine Learning at the search 
engine company Google, and thére is a lot of 
other, more technical stuff accessible through 
his site. Out of this other material, we would 
pick Java IAQ: Inirequently Answered 
Questions 2s being most of interest. You can 
access both o7 the ehove mentioned 
information pages fram www.norvig.com. 


The comp.compilers Newsgroup 
Beginner X, Student , Professional “ 


comp.compilers is a usenet news group which 
addresses the topics of.compilers in particular 
and programming language design and 
implementation in general. Recent topics 
have included optimisation techniques, 


language design issues, announcements of 
new compiler tools, and book reviews. 
iMessages come from 2 wide variety of people 
ranging from undergraduate students to weil- 
known experts in industry and academia, and 
authors live all over the globe. The estimated 
toial readership is over 100,000, which makes 
it by far the most widely read medium on the 
topic in the world. 

The web pages jor this newsgroup are 
available on http://compilers.iecc.com, 
where you can find a huge archive of articles: 
and postings, dating right ihe way back to its 
jioundation in 1986. 

Let's Build a Compiler, by Jack Crenshaw is 
‘a fifteen-part Series, written from 1988 to 
1995, which is available from the 
comp.compliers stie. it claims fo be a non: 
technical introduction to compiler 
construction, and you can read the fifteen 
paris on-line or download them in the form of 
2 ZIP file. 
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Methods & Tools (Free PDF / HTML e-. 
newsletter) 
Beginner X, Student , Professional 


Designed for software engineering and 
applicstion development professionals, this 
free é-newsletter has practical knowledge and 


information on all topics of application 


development and software engineering. 

You can subscribe to this tri-monthly 
newsletter via the homepage at 
Www. martinia.ch/mi. You will not have your 
name passed on to third parties and will also 
have the option of requesting an email that 
instead of having the newsletter in PDF 
(Adobe Acrobat) format, merely informs you 
that the new issue is up and running on the 
web site and offers you the chance to go 
Straight to it in a link. Because the newsletter 
is available via the web site, you do not need 
‘to subscribe in order.to read it. Back issues 
‘are also available for download and are 
available all the way back to Spring 1999: 


And finally... 


Really Terrible Programming Humour 
Béginner X, Studént X, Professional X 


Rather than pick out any one of these sites: 
we will instead just point you in the direction 
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of a competent search engine-and the 
keywords ‘Programming’ and 'Humour’. Doing 
this will, no doubt, result in some of the most 
poorly thought out humour pages on ‘the 
Internet. Most of these people probably 
genuinely do think their material is funny, but 
jokes about programming are notoriously 
terrible and rarely travel well, even between 
Programmers themselves. Such a collection 
of sites is probably a good destination for 
psychology students looking out fora 
dissertation subject. Try out www.ioccc,org. 
and try to figure out for yourself just why 
anyone would find pages and pages of 
deliberately bad C code amusing. 





Site 1 

Electronics, Computers and Model 
Railways by lan King 
www kina) injernet.co.uk 
(Personal): 








This site is intended to reflect my interests in 
‘electronics, computing and model railways. 
The site includes useful projects and 
iniormation, rélating to the electronic control 
of model railways, and how io interface and 
control them using microprocessors or the 
PC. Current projects and ideas relate to 
Digital Control, Point Control, the PC Parallel 
Port and Track Mimick Panels. 
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Electronics For Beginners and 
Intermediate Electronics 2001 by 
Graham Knott 


htto://homepaae.-dtn.nthcom/g.knott 


(Educational) 


My name is Graham Knott and I teach 
Electronics and Microcomputing at 
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Cambridge Regional College, situated in the 
University City of Cambridge, Enatand. I hope 
that you find this website useful. 


Site 3 

Electronics Projects by Dr Mike. 
Roberts 
wew.customelectronics:coiuk 
(Persona!/Commercial) 


A.collection of electronic projects, mostly 
featured in Electronics and Beyond. 
Particularly worth a visit if you are interested 
In Microcontrojler programming (PIC 
development board with code to download) 
or building projects such as the popular 
digital soldering iron from E&B issue 116. 
Aliso has selection of projects devoted to 
Radio Control. 


Site 4 

Radio Electronics by lan Poole 
www radio-electronics.com 
(Personal/ Commercial) 


The site contains a variéty of information 
about different aspects of radio and 
electronics. Amateur radio, radio signal 
propagation, history of radio and electronics, 
electronics components and several other 
aspects associated with radio and electronics: 
The site also includes information about radio 
and electronics books that it is possible to 
buy through the site in association with 
Amazon. For the future more topics aré 
planned to be covered and it will be fully 
hosted under the radio-electronics domain 
name rather than just being 2 ionvarding 
address as it is at the moment. So watch our 
for new developments. The site is mun by jan 
Poole, coniributor to Electronics and Beyond 
as well as many other radio dnd electronics 
titles. lan Poole has also written over fifteen 


‘books, published by variety of publishers 


including Babani, The Radio Society of Great 
Britain and Butterworth Heinemann (Newnes). 


‘Site 5 | 
software & Systeme Efurt GmbH 
Www .sse-erfurt.de: 


(Commercial) 


An employee at Software & Systeme Efurt 
suggested to someone at our parent company 
that he take a look at this site, and he passed 
it on to us. Though commercial, it has a set 
of 4 interactive robots, which are controllable 
over the web and accessible to everyone 
(although some or all of them may be 
inactive or on charge at verious times-in the 
day). 


Site 6 
Meccanoman by Dave Taylor 


wiv .meccanoman.co.uk 
(Personal/Commercia!) 


Meccano mail order Service, information, 
history and links. Part of the Meccano web 
ring community. 





Site 7 

Central Arkansas Transit Authority 
Www .Ccatord 

(Community) 


Some readers might have typéd in 
wwW.cat.org as seen in the What's On section 
of E&B February 2001. instead of getting the 
site belonaing to the Centre for Alternative 
Technology, however, type in this address 
and you will get the page belonging to the 
Central Arkansas Transit Authority. Thanks to 
reader Linion Rapid for pointing this out and 
sending us the web link for inclusion in Seven 


Sites. Whether or not any réaders will 


actually find anything there to interest them 
Or not is another matter. The real web 
address for Mid Wales’ CAT is 
wivw.cat.org.uk, so remember to-include the 
.Uk at the end, because otherwise you could 
be in for quite a detour. 


Have you got a.web site you would like 
other readers of Electronics and Beyond 
to see? If so. send it via email to 


faldred @electronicsandbeyond.com. 
with the number 7 in the subject line 


(this will divert it to a special mailbox). 
Remember to give your name. the 
name and address of your web site. its 
classification (Personal, Community. 
Educational. or Commercial) and, in 
your own words, an explanation of 
what the site-is about and what other 
readers can expect to find there. 
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AGAIN AND AGAIN THEY APPEAR IN MAGAZINES, 
JOURNALS AND SOMETIMES EVEN IN THE DAILY PRESS: 


THE ROBOTS. HERE 
THE SPEECH !1S NOT 
ABOUT THE BIG 
ROBOTS OR THE 
INDUSTRIAL 
AUTOMATONS 
WHICH LET A SHIVER 
RUN DOWN SOME 
PEOPLE’S SPINES, © 
BUT ABOUT THE 
MOSTLY SMALL | 
MOBILE ARTIFICIAL 


OBJECTS WHICH ARE MORE OR LESS INTELLIGENT. HERE 
ACADEMICALLY TRAINED ENGINEER JENS ALTENBURG 
INTRODUCES US TO WILLI AND GIVES US SOME 
SCHEMATICS AND PROGRAMS FOR HIM, AS WELL AS 
SOME WRY INSIGHTS ON ROBOTS IN GENERAL. 


Why Robots? 

The interest in robots has increased since 
‘Pathfinder’ and his envoy ‘Sojourner’ radioed 
their photos to Earth. The small mobile 
Sojourner conquered the hearts of all space 
enthusiasts easily. NASA reported a record 
access rate to their Internet web site. More 
than 200 million interested peaple have 
lagked at the information and photos on the 


homepage of the Mars experiment since then. 


Finally, robotics seems: to come out of iis 
shadowy existence. The success that can be 
reacned by this technique is amazing. The 
costs which scientists and engineers charae 
Tor seem to be pocket money in comparison 
with the usual amounts in space travel. 
Where dozs this small miracle worker come 
irom, that was able to oust all the news 


about Catastrophes and the arguments of the 


politicians to minor themes in the daily 
newsflash? 

The subject matter has been researched 
intensively at technical colleges and 
universities for a long time. System 
algorithms, contro! programs and simulation 
software have already managed to come into 
industrial practice. Films of nearly desertéd 
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Jactory buildings are no longer sensational. 
Nevertheless, inside these fully automated 
Production lines every working industrial 
robot has its particular place. Af most, the 
Service mechanics are mobile; almost all 
robots are fixed. 

Why are they used that way? A lot of 
things must be moved or transported in daily 


life. How often do we need anything, mostly a 


biro and some shesis of paper to note 
something on the phone? The search for 
things is so usual, so we hardly become 
conscious of it. Only if the caller is not 
Datient.ana there is no biro or paper inthe 
house. At least, at this point the busy 
rummaging Should change into a useful 
search strategy ~ what balipoint (colour, size, 
reservoir: full?) and pad of self-stick notes (to 
stick the note to the others on the iridge, 
where all the other undone jobs are) last seen 
in the child’s room in the box with the glove 
puppets. Standing up, going to fetch the 
missed thing — this process is desctibéd 
almost longer than done. 

However, what seems to be very easy, is 
(still) an absurdity for a robot. The available 
technology simply cannot manage it. :Of 
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course, there are encouraging attempts (see: 


Further Reading, J. Jones, A. Flynn), but they 
almost exclusively take place in a laboratory. 
The layperson reads the articles with great 
interest, gapes at the photos and is left out. 


‘The playground of the academics can only be 
‘entered by insiders. That is. really a pity. 


From time to time in addition to the photos 
experiments are published. In spite of the 
applied high tech (or exactly because of that) 
some of those texts encourage to emulate. 

A lot of people have a computer at home. 
Writing letters, filling out the tax declaration, 


‘playing flight simulator — but there must be 


more you should be able to do with sucha 
thing. Do not fear, there is no super 
intelligentsimulation program with a-wire 
grid model of a self-designed piece of 
furniture, called robot, appearing in yellow 
light and staggering through the blue and 
green glimmering rendering world of the 
room plannér after hours of endless puzzling. 
On the contrary, this article is about the 


practical connection of software and 


hardware. What is right and expensive for 
possible for schools, too: experiments-with 
"mobile robots’, 


Where does the robot come from? 

The robot is called ‘Willi’. Itis a 
representative of ‘mobile robots’. As a small 
moderate intelligent miniature robot it can be 
provided with certain behaviour patterns and 
aitenwards it.can be left to go and discover 
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the world. 

At first the simple vehicle cannot set 
anybody in astonishment. However, some 
software inside the robot and some human 
intelligence in the form of a program let the 
robot be alive. The result is amazing. Even 
trough this product of an engineer's mind 
actually does not have any intelligence, it 
behaves like an animal, strangely enough. Its 
behaviour is often reminiscent of Certain 
characteristics of insects. Programmed like a 
‘cybernetic moth’ Willi is looking for light as 
soon its electricity is switched on. If he finds 
the source of light, he goes there the shortest 
way. At this process a tactile switch makes 
out if there are some hindrances on the way 
and Slarts an evasive action. After that the 
rabot looks for light again. Nevertheless, ft is: 
not our aim to replace primitive insectoid 
movement with even more simple electronic 
controlled behaviour pattern. The important 
realization is based on the connection of 
certain definite courses. 

In this behaviour based controlling there is 
an important attempt at solution of control 


September 2001 








theory of robotics. Without explaining this 
theory at this poini the robat shall be 
introduced. Its photo gives a first-outward 
impression. 

Willi — a classical representative of mobile 
robots — consists of:a circuit board wiih some 
electronic equipment, two motors, some 
sensors and a few mechanical parts. So it i5 
not such a sensational monstrous product of 


human creativity. 


Maybe there are its inner worths, one 
hopes now. Fiddlesticks, even here is not so’ 
much to expect. Only a 8 MHz clock pulsed. 
CPU, 4 Kbyte ROM and 128 Byte EEPRON 
Siorage capacity; Pentium, turn green with 
envy. In times of mega and gigabytes it is 
really no witchery. Only the current taking is 
impressive (if that is a sign of capacity). The 
robot néeds 50 mA maximum (less thana 
porch) when the motors are working. So 
nobody needs Li-ionic-accumulator 
technology to move Willi two hours Jong 
(that is the usual working time of a not very 
new set of accumulators of a notebook): 

However, if the robot stands in front of 








yau, it must be tested at once. There are-the 
usual things an the circuit board: colourful 
blocks, small rollers with blobs of paint, black 
boxes with ports — it is not an edifying sight 
for persons without technical interest. There 
is @ switch to switch it on, why not? A 
bleeper signals the waking up of. the robot. 
So we let it start. Another button, push again. 
Ti works as-usual as PC software: "Do you 
want to purge all files [YES],[NO],[CANCEL}' - 
yes - “Do you really wart to purge ail files 
[YES] ...’ - yes, really ... 

Now we want to see the robot moving. Let 
us. go. And really, it moves. It drives around 
the table, collides with the keyboard of the 
PC. It is its own fault. Why does it drive se 
fast? But stop. Immediaiely, if the robot 
touches the keyboard its feelers close a 
contact. Willi stops, drives back, turns around 
and goes on. What a triumph. We lean back 
proudly. Switched on by us the robot siill 
moves around and if he finds a hindrance he 
geis out of the way. How does he do that? 
Now we should finally be. curious: 
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The inner works 
The AJ (artifictal intelligence) has 


investigated questions to the topic ‘behaviour 


of human beings or animals’ for years.. What: 
induced us to make decisions? How do 
animals scout unknown surroundings? Why 
are little children able to do a lot of silly 
things in a short time? And how are all these 
questions connected with robots? Till now, 
the only aid to make it possible for a 
computer to make decisions is a program. 

Lots of us use programs (and computers) 
every day. Some do this in a professional 
way, when they write complicated programs 
4Or users in industry or offices. Other do it on 
the side, while designing 4 macro for their 
word processor. Surely, everybody has been 
angry about more or less meaningful system 
Messages, if the expected result did not want 
{} appear at once. 

It is a little bit harder when you want to 
program a robot. A message on the screen 
can be ignored, or the computer can be 
Started again after pushing the closing button 


(after a short system crash). Anyway, you will 


‘See a wrong Willi-control command and you 


light 
push 

sound 
eprion || 





Should take hold of it quickly before Willli is 
going to leave the table at the opposite side. 

However, this is not a disadvantage. 
Learning by doing promises quick success. 
Even computer grousers are:sitting up-and 
taking notice. To write a very short program 
you must handle a PC, read a manual, 
familiarize with a program Janguage, lock’ 
inside a micro controller. Are you very 
frightened now? 

The controiling of the robot is done by a 
Micro controller. Basically, this is a processor 
with additional assembliés directly on the 
circuit, analogue-digital converter, memory or 
timer. A program will be compiled with a fev 
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WILLI-OS 


Special instructions and'sent to the robot via-a 
cable. Afterwards the program is in the 
EEPROM of the controller and will not be lost 
even after swilching off the operating voltage. 

There is a special program tool to program 
the robot efficiently. It works with Windows 
3.x and Windows.95 and makes it possible to 
read in and edit programs. An assembler run 
translates the instructions into Willi- 
microcode. Then the program will be loaded 
in the memory of the robot via Serial 
interface. 

The assembler-runs’are very fast; therefore 
the programs can be written in trial and 

















error-method. Syntactic errars are found 
during the assembly. An on-line help gives 
information about the instructions. Approx. 
80...100 instructions can be putin the 128 
Byte EEPROM storage. That seems to be not 
much, but the compact command set 
Produces very snort and effective programs, 
The functions of the robot are easy to 
explain if one looks at some examples. Let us 
Start with a simple type of problem. Willi 


‘Shall go straight on and beep ai the end of its 


way. At first, three commands are needed 
therefore: step, port and speed. For program 
‘input please open microbotassembler as 
usual by double click at the icon. Then-you 





can Start writing (The lazy writet-can load the 
data ‘examplel.sia’.): 


Start: 

speed 1 ; speed 1 is enough - 
the robot shall not rate 

speed 47 ; You can also choose 
other numbers 

port%1110 ; now Will? is Keeping 


The written program will be assembled. The 
easiest way to do this is to click the relevant 
short symbol. Now you receive a message 
about the procedure and in case of error a 
suitable description of the error. 

Try this machinery (i.e. 
nonsensical speed like 10,000 
or other). To make Wiili work 
with the program, it must be 
loaded. To do this Willi and the 
PC must be connected by 
cable. Willi is switched off 
i during this procedure. Click 
_ the relevant icon to Start the 
load. It is also possible to use 
the menu bars of Program or 
the control keys F9 or F10. If there is a 
connection between the PC and Willi you can 
Start the data transfer. Please switch on Willi 
only when the program asks you to do it. The 
data transfer is not carried out via RS232- 
listing although the relevant port at the PC is 
used. The synchronous interface (SPI) of the 
$76 is used. 

After the request to:switch on Willi the 
robot beens twice. At the same time the LED 
lights up. If that dogs not happen, please, 
swiich the robot off and on. li it does nor 
work even though, check the cable Splicing. 

During the transier the LED flickers 
(ectually, it flashes at évery received signal). 


Willi beeps again after a successful program 


loading. Then you remove the ratch gland and 
press the start button. Ohediently, Willy begins 
to move, goes its 47 steps (or how much you 
have wanted), beeps arid does nonsense. Why 
does it do that? You have nothing ordered 


‘after the port-command, but Willi cannot know 


that. ft fetches the next instruction out of its: 
memory and simply does it. And there is 
always Something in the storage. A little 
changing of-the program will help: 


Start: 


Step 1 =; speed 1 is enough, the 
robot shall not race 

Step 47 5 you can also choose 
other numbers 

port %1110 ; now Willi is 
bleeping 

jp start ; do it daain 
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PC-interface: power supply 


Sound senssy 


Now the program goes round: Go, bleep, 
gO, bleep .... If that is nothing:-)! In addition: 
ip the control commands like step, turn or 
port there are limited commands like jpand or 
Joor. 

Willi has got 4 status: register similar-to a. 
normal Computer which mostly executes its: 
Operations in a special register, the 
accumulator. The results in the status register 
represent certain sensor data. The firmware, 
virtually the operating system, updates these 
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results in short intervals. So there i§ a 
possibility to program actions of the robot in 
an easy Way or to react to surrounding lures. 
A graphic shows Willis construction. The 
sensor-delivered signals will be edited and 
memorized as a status bit in the status 
register. Four variable surrounding lures are 
registered. Light, push, sound and an optiora! 


‘sensor can start a process each. Willi can 


react to those variable signals thrqugh the 
process control. 








Our example shall be the already 
mentioned ‘cybernetic moth’. This artificial 
creature shall move around vhile looking jor 
a source of light. As saon a ray of light is 
noted, the robot goes straight there. It warts 
perfectly, a5 long there is no hindrance on 
the way fo the light. If there is something on 
there, ‘the robot pushes against it untit its 
battery is empty. Therefore the program must 
connect the stimulus light with the stimulus 
push. A variani that suggests itseli is firstly 
the additional query where the ootical 
sensors are tested. That means the 
permanent test of bit 2 of the status register. 
Depending on the complexity of the iotal 
program the expenditure of branch and 
réturn structure is nat insignificant. So it js 
better to give higher preferred stimuli an own 
process, that will be.activated if the everit 
happens. Afterwards the program can be 
continued on the inierrupted point. 

However, the Wiill’s application profile.is 
not limited to the programming ofan 
‘animal-like’ behaviour. Even an interaction 
between several robots is thinkable. A robo- 
race would be interesting, as well. Such a 
racé would not mean thai the Willis raceas 
fast as they can, but they should find their 


way through a labyrinth with stopping the 


time. The person who has programmed the 
best search algorithm will win. 
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e* exavple program 4 
s* name: exarple4 sth 


* functions, the robot is looking for a (black) Vine-on Tight grdiind © 
5m kRindrances are got out * 
< ‘frightening’ in case of sound signal = 
: -Sebetivcenkre KERR Re eee ewww bate cteeeaxaxxxrersecetteres 6a st eee 
=define main 3 define main process 
search: 

‘port 1100 4 LED off 
speed 3 
store a, 5 ; search course 5 ‘times 
$1: 
step 2. 
mturn 1 ;, Lorsion 
jpor 00011, follow 3 test on black Vine 
djnz a, 31 
follow: 
port 1101 : LED on 
speed 7 
Tl: 
jpand 400000, straight-on 3 ho light on ‘sensors F go ‘on 
jpand <O6001, ri ; correction on the right necessary 
jnand *00010, le » Correction on the left necessary 
jpand 200011, search 3 lihe fost F searth 
le: 
mturn J 3 correction onthe left 
jp fl ; test if enough 
ri- 
Mturn -L ; correction on the right 
Jp Fi 3 test if enough 
Straight on: 
step ji 
TRE Te 
#define bump 
Speed -3 ; speed 1, backwards 
Step 7 ; 5 Steps back 
speed 3 ; Torward 
turn 2 ; torsion through 90 degrees 
port %3110 » bleep 
end * evasive action is over 


adéfing talk 


store b,; ? 
ti: 
port 4000] 
pause ! 
port 0000 
pause } 
djnz b, tl 
port «1100 
end 
» END 


ZAndiher program is thé search for and 
following a line. The line is a black stripe on 
Jight ground. The light-emitting diode that is 
fixed at the robot sénds a light signal that will 
be registered and analysed by photo 
receivers. Therefore the ‘moth-program’ shall 
be modified. Our moth searches for a line on 
the ground. That is why it nas its own light. 
The walking ‘glow-worm-moth' will be a fine- 
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Jeadéd miniature robof. 


Two processes aré defined in this example; 


-too. The robot can react on hindrances and is 


‘frightened’ for acoustic signals. 

Now, the question ébout the sense of such 
mobile robots should be easier to answer. 
Whoever took the trouble to put the robot 


together, to install the software, to. write 
some programs for Will! and to deal with‘all 
the problems existing meanwhile has made a 
fot of basic experiences. 


Conclusion 
This short essay about robotics is an attempi 
to work up the complex topic of mobile robots 
easily. Beyond the explanation and description 
of theoretical correlations the interested 
reader can carry out own experiments witha 
miniature robot called 'Willi'. Especially in the 
Sphere of education and training there should 
exist ¢ lot of possibilities to use such mobile 
robots. For example, the progremming of an 
alceady described robo-race needs much more 
brain matter than the most complicated role- 
action-arcade-jump-and-run-game has ever 
needed. Furthermore, it is much more fun. 

Uniortunately, some cryptic phrasings are 
unavoidable with the description of the types 
of problems. But all program instructions 
must be input via text editor as usual. That i§ 
nof easy for absolute programming 
beginners, and even pros often have 
problems with ‘counting the bits’. It is simple 
to make full programs jor the robot with the. 
ST6. Several symbols and prefabricated 
program baris are available. 

The picture shows the ‘electronic moti' as 
a ST6-Realizer™’ proaram. This software will 
be burned in the ROM of the microcontroller. 
Therefore one needs a-special programming 
device and realizer-software. The tight 


connection of mechanical, eléctronic and 


program technical topics supports an inter- 
disciplinary solution of problems especially in 
the sphere of education and training. The 
monster computer will be comprehensible. 
Another kind of programming is the use of 
more poweriul programming 
Janguages. A high level 
programming language is 'C': 
More and more good tools for 
programming in C are available: 
For the ST6 a very good tool, the 
RIDE (Raisonance integrated 
development environment) 
software package is available at 
www, raisonance.com. This,tdo!. 
allows an easy use of C for 
micros. The following picture 
shows a small robot complete 
programmed tn C. 
More information about Willi can be found 


at wavw.elektronikladen.de or 


wiw.sse-erfurt.de. 
A kit with the needed mechanical and 


electronic parts and the software is available 
‘at ‘Elektronikladen Detmold', Germany 
(phone: 0049-5232-8171). Questions or hints 
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can be sent to the - 

author via Email: 7 

jens.a urQ@t- 5.2. 

online.de or DEFINE main 

iens.altenbura@sse- ‘DEFINE bump 

erfurt.de. #DEFINE tzlk 
#DEFINE field 
Statusbyte 


List of instructions 
The instructions consist 
of a key word anda 
data input each 
(excluding: end). The 
range of the data 
depends on the 
instruction. The data 

‘can be read in’ as decimal or as‘binary 
number. Before binary numbers there is a %. 
To improve the readability it is possible to 
address the registers symbolically with the 
letters A, 8, C, D. That is meant for both 
commands that have an effect of registers 
(Store, djnz). Branch marks are randomised in 
absolute addresses by assembler. 


Further Reading: 

J.Jones, A. Flynn — Mobile Roboter (Addison- 
Wesley, 1996 ) 

Barbara Webb — Eine elektromechanische 

Grille (Spectrum der Wissénschaiz 5/97) 


‘DC-metor drivar 


address in memory area 
bit pattern register for status byte 

operand, range as given 

register, symbolic names A;B,C,D 

List of passitile processes 

Dasic process, after start always active 

started by bump contact 

Started by acoustic Sensor 

started by optional sensor, the threshold value of this sensor is regulated separately 
This byte is permanently updated by the finmware of the ST6. 

The content serves the program branch in case of JP-comnands. 

Cnly bitG..4 are compared bit for bit. 

bitO - LS1 

bit] = 182 

bit2 - ‘bump contact 
bit3 - acoustic sensor 
bit4 - optional sensor 





Mngmonic OP-Code 


J. und U. Alienburg — 
Mohile Roboter (Car! 
Hanser Verlag Munchen, 
2./8/00) © 











as Dal (Sir Oxe - statist Ste 


of tte gtarca Byte: 
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rom his earthen home.in the woods, Polaric of Fane trudged 

through the mountain gap into the mystical wooded tundra.of 

Ender Fir. The journey should have taken at the most two and a 
hali days on foot, but Polaric was never a man who walked light. 

‘So, you've made the trek at last,’ came a wizened old voice from 
the Spheres. The Spheres accompanied every traveller in Ender Fir, as 
indeed they did every inhabitant, and Polaric had thus-far let them join 
and follow him along without comment. ‘Visitors from Fane have 
worried of you’. 

Polaric sighed. It was easy to igndre the Spheres when they were 
not conversational..If he did not at least say something though, they 
would pester him for the rest of his stay. ‘I haven't slept for nine 
days,’ he stated, as if that should.be an end to the matter. 

‘We'd heard ft was more like thirteen’. 

‘Not including the days coming here,’ he added, as ‘if ior the fast 
seven words his ears had been elsewhere. 

“You should have been wise and come after two’. 

‘Hah!’ 

The three Spheres drew closer, each one revolving slowly around 
“the other two. ‘You have brought hali of your house with you’. Polaric 
trudged on without feeling the need to respond. ‘What is the purpose 
of bringing those skins along? You do realise that trading in skins and 
furs without a permits illegal here?’ 

‘Yes’, 

‘And you still intend to do it?' 

Polaric grunted to himself. 'If-I could afford to-pay the fine; T-might 


plains mule, aren't you". 

‘Just leave me alone’. 

‘And unsociable too. Lack of rest.does.not: alter your temperament, 
either way, does it Polaric’. 

A rumble began at the back of the traveller's throat but it stopped 


-Just, as quick as it had come. ‘T have not heard an oificial crediting yet, 
as 1 am entitled to,’ he said tersely. ‘I would wish for you to read it 


Out to me and let me continue my journey alone’. 
‘Very well’. The three blue Spheres floated round to the front of him. 


Polaric stopped in his tracks to receive. ‘Polaric of Fane, you are hereby 


summoned to make peace with yourself. For a deliberate act against 
the province of disposal of bread, you are fined the sum of ten Kromahs 
and will be blessed by Ender ‘till dawn. I hope that.was worth it’. 

‘Blessed by Ender," said Polaric sarcastically, starting to wafk on 
again. ‘Oi course, I only did it to be blessed by Ender the all-seeing 
and wise’. 

The Spheres floaied back to the side ai-him. "You'd have been 
doubly blessed if you hadn't,’ they said. 


e@e 


Polaric continued his journey into the province of Ender Fir without 
‘iurther interruption. All Spheres, it is said, are one so presumably, 
though physically still with him, they had gone to bother some other 
poor souls. Whoever they were, Polaric’s sympathetic thoughts went 
out to them. After an hour, he reached the town and decided to sit on 
a sitting stump and take in the air. Thé aroma-of baking bread was.all 





well just stop to consider it. But as it happens, no — these-skins:are:my 
tent for the night. There's been no law passed against tents since Jast 
T came, has there?’ 

‘No, but we're debating: one’. 

‘Hah!’ Polaric took some bread from-his knapsack and without 
looking tossed it into the bushes. 

The blue pulsating Spheres sighed and stariad io orbit the traveller 
methodically. "Ales, good Ender have peace on the man. He knows full 
vell of the charge for his action yet wastes a not inconsiderable ten 
‘Kromans on 2 pointless show of defiance to demonstrate what he 
thinks of our laws. The foolish wil! livé by iheir statemenis and who 
but they themselves are truly able fo stop them from doing so. Do you 
have no money, good candle-smith, to spend on a room here? Or is 
your tent of skins a statement against us.as well?’ 

‘I would have brought a spade,’ said Polari¢.stubbornly, ‘and dug a 
hole, as should be my right. But how, of course, you have rules against 
that too’. 

, the last timé someone dug-a hole, ne did Tralzaic the Merciidl's 
rooi tn. We had to pass a law just to save people from repeating the 
experience. The things that man is capable of doing to someone witha 


Shovel, you would not even want to dream about. Why do you not stay. 


with your niece? You and her get on all right’. 

‘Tam a principled man who pays his way. Persephone would not 
dream of taking anything in return for her hospitality and thus_i prefer 
not to ask her’. 

‘Have peace on you, carndle-smith. You really cre ’as.stubbarn:as a 
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‘around in this part of the woods and Was a gently seductive one. He 
did not think that well of the baker. though, so a purchase was out.of 
ine question. A girl walked up. 

‘Polaric,’ her voice was full of concern, ‘the Spheres told me you 
were here, yei when they said how long you had taken to come, with 
the problem that you have, 1 could hardly believe it was truce. How 
could you possibly have taken so long?’ 

‘The traveller sighed. ‘You know what I think of shamans. I had 
hoped ii would wear off irom me after a while. Anyhow, it is good ta 
‘S@e you again, my niece. It has been a long time’. 

‘Tt must be four months or more. It’s a pity my deliveries are only 
§0 local, else | could have visited. I know delivering bread door to 
door isn't exactly a calling, but I do enjoy it, uncle, and wouldn't want 
to place it.at risk by taking.such-e farge amount of time off, not really 
for anything’. 

‘The man has no heart. I have said it one time over.4 thousdnd ii 
any. I do not like you working for him’. 

‘Perhaps, bui he pays well and has néver been anything other than 
kind’. 

‘Maybe so, but he has nota bone in his body that could tell me the 
meaning of right. li he were half a man, he'd honour his debt to me’. 

Persephone tilted her head at him. ‘If he cut off his arm, like you'd 
wish of him, his whole trade would be ruined. Have you ever tried 
kneading dough using only one hand?" 

"No, but I'm quite sure T could if I tried it. And even if not, I would 
just have to manage. The man made a bet with me and a man who 
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will not pay his dues is in my mind no real man at all’. 

‘But uncle, his arm,’ said Persephone reproachfully. 

‘Arm or a hair from his beard, it should make no difference onée 
hands have been shaken. When I make a bet, I stick to it and there’s 
not 2 soul who can tell me I don’t. It-is, you must understand, my 
niece, the principle of the thing. Where would we be ji no-one had 


‘Standards?’ 


‘Principle again,’ said Polaric’s Spheres. 
"Your uncle is @ fool,’ said Persephone's. ‘Good Ender ‘have peace on 
the man’. 


After talking some more, the two of them headed off through the 
wooded town to the hut where the shaman lived. Over joining paths. 
and bridges they walked, passing doors in the ground and hollowed 
Out tree-stump chimneys every step of their way. When they arrived, 
it was at a large stone and straw building with a sign.on the roof that 
read ‘SOATL — WAH". 


"What in the name of:...* 

‘It stands for Will Accept Heads;’ said his niece. ‘He always gets paid 
in internal organs or Kromahs, but I believe he still lives in hore’. 

"Not that! Shaman of a thousand lights? The damned.man's 
regressed — he used to have 2 million!" 

‘What? Uncle, don't you know? The old shaman died five years aco. 
You really haven't been keeping up with your check ups. have-you". 





‘Died? What did he-die of? 

‘Officially, tooth decay. Though rumour has it he died-of bad 
hygiene’. 

‘Unhealthy lifestyle, I'd take a guess.at. It’s not right living 
permanently above the ground. The whole thing's unnatural’. 

‘Shall T knock?’ 

Polaric took a pause to feel gloomy. ‘Go on then. Might as well do’. 

The door was a curtain of dangling straw. Persephone knocked on 
the timber frame and stood back. A semi-naked man jumped out and 
wailed at them. Polaric almost went white. ‘Greetings, Polaric of Fane,’ 
Said the man, removing the dead deer from his head. ‘I am 
Herbararlalis, son of Herbexieyde ~ shaman of a thousand lights and 
licensed trader of trinkets and talismans the sight of which will blow 
your mind. All internal organs and body parts accepted — they don't 
have to be your own, just as long as they’re human and fresh they're 
all rignt by me’. 
: ‘T'll pay cash,” Polaric said bluntly. 

‘Accepted. Now, to your trouble. The spirits have told me you'ré 
unable to sieep’. 

‘No, they haven't ~ it's those blasted blue globes of yours". 

"No it wasn't,’ said the Spheres. ‘Bless the unbeliever for he has 
indeed been bewitched’. 

‘Shall we go in?’ asked the shaman. ‘T've prepared 2 flask of green blood 
and a'poultice of. oxen manure and lime that’s been rotting up a treat’. 
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‘Persephone watched as her uncle set his tent upon the.ground 


above her nouse. ‘How's your forehead?’ she asked. 


Polaric touched his forehead and winced. "It stings like a.death béet" 
Covered in sores, it was unlikely to heal for some time. ‘But I. don't 
mind telling you this, though — between that potion he gave me and 
that poultice of fuming manure, I really do.think I'm going to get my 
head down tonight’. 

"I'm glad,’ said Persephone. 

‘Well don’t be — I meant ihat by morning I'll probably be dead’. 

His niece tilted her head again and smiled. ‘You really are such‘a 


‘distrusting person, uncle. You really should learn to have a little mare 


belief in people’. 

'He’s a pitiful creature who will always’be atone,’ said her Spherese 
‘Ender have mercy'on his bones". 

‘Belief?’ The candle maker raised his paims to the sky. 'In a mere 
thousand light shaman who can't even put his deer on right? His hut 
was full of snow globes, Persephone! Snow globes with people's 
internal organs floating around inside. How can you have trustina 
man who tries to sell you bits of his own townspeople pickled in 4 
snow dlobe, for Vendric’s sakel?' 

‘Whoops,’ said his Spheres. ‘Now you've gone and done the big one, 
haven't you. Polaric of Fane, you are hereby summoned to make peace 
with yourself. For a deliberate act against Ender of invoking the name 
of a lesser local god, you-are fined the-sum of two hundred Kromahs 
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and will be blessed by Ender for five minutes reluctantly. Tf he’s 
feeling generous’. 

“Fine!’ He threw his arms up in the air. ‘Take two hundred Kromahs 
off me! The candle trade's been:good this year, so you can have 
another two hundred if you want. and Fil say it again! By Vendric, I 
hate this town! Why, if there was any justice in this world-". And with 
that, Polaric collapsed face first onto the ground, creating an imprint 
that would stay in the soil for weeks: 

Persephone looked down at her uncle. She stood there for a while 
wondering what to do and then pulled him, feet first. backwards into 
the tent. After thirteen days gf grumbling, Polaric of Fane had finally 
got his head down: 


THE END. 
‘Polarit and the Shaman’ js the original work and property of 


Jonathan Bethell Aldred and is not to be reproduced in any 
form without his express and written permission. 


NEXT MONTH: We announce and publish the first of our nine 
winning entries in our Robot Wars short story competition. 
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SALES & MARKETING 


Email: aaronk@soljobs.com & andyr@soljobs.com. Website: www:soljobs.coni 
SOLUTION TECHNICAL RECRUITMENT, The Tower House 
High Street, Aylesbury, Bucks HP20 (SQ 

Tel.01296 336036 = Fax. 01296 336037 





SOLUTION ee: . “ wt ' oe 
Please use the template of Sales Marketing & Applications, with the contact details of Aaron 


Keep, é-mail — Solution Is a specialist recruitment consultancy that has consultants focusing on 
set sectors of the technical market. Due to substantial growth and demand within the 
electronics division we are looking to hear from candidates that have a strong commercial 
background within sales and marketing. cupped with an electronics qualification and are ready to. 
make the next move in their career. 


We aré seeking applicants from any of thé following market sectors: - 

SEMICONDUCTORS °« PASSIVE COMPONENTS ° | 
PCB’s > POWER SUPPLIES » BROADLINE DISTRIBUTION * 7 | 
CONNECTORS ° FIBRE OPTICS * BLUETOOTH © RF & MICROWAVE | 
The typical f¥pes of individuals that we would like-to:- hear from are:- 

AREAS SALES MANAGERS « FIELD APPLICATIONS 


PRODUCT MANAGERS « FRANCHISE MANAGERS 
FIELD SALES ENGINEERS « INTERNAL SALES 


CURRENT URGENT REQUIREMENTS 


Position Salary Ref 

Internal Sales Executive (Aylesbury Based) £175k 3913 
Field Application Eng (Semis) éNeg 3930 
Area Sales Manager (Consumables) é22k 3939 
Technical! Sales Eng (Telecoms) £20k 377 
Internal Application Eng (Semi’s Based in Bolton) £17k 393 | 
Product Manager (Power) East-Sussex £28k 3934 
Sales Engineer Power Products UK Eire #Comp 3863 
Account Managers (PC) France. / Germany toL30K+ 374 | 


Business Development 


Manager (3G / Wireless Technology) to£50K + Béris 3945 
Product Manager (Wireless Technology) tof£40K + Bens. 3946 
Business Manager (RF / Microwave Technology) tofS5K + Bens 3926 
Sales Engineer (RF Systems) to£30K + Bens 3723 
Sales Manager (High Voltage Power Supply) tof45K + Bens 3904 
Technical Sales Eng'r (echnical Ceramics) to£30K + Bens 3889 


There has never been 2 better time to further advance your career within the electronics arena. 
The above are just a few of our opportunities that we aré-assisting our key clients with, they 
currently have a wide rafge o7 permanent positions and would welcome the opportunity of 
discussing the options with you. 


For more information and an initial discussion comact Aaron Keep or Andy Raymond of 
vist Cur wed site www.soljobs.com 
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rEST & MANUFACTURE 
Email: aaronk@soljobs.com & andyr@soljobs.com. Website: www.soljobs.com 
SOLUTION TECHNICAL RECRUITMENT. The Tower House 


High Street, Aylesbury, Bucks HP20 iSQ 
Tel. 01296 336036 Fax 01296 336037 








Solution are currently working with a number of organisations recruiting for the electronics industry in 
sectors such as aerospace, automotive and telecommunications. 

Our experienced consultants are always looking for skilled candidates who are Working in these 
specialist areas; 


MANUFACTURING ° PRODUCTION © QUALITY 
PURCHASING ° TEST ° TECHNICAL * AUTHORSHIP 
SOFTWARE ° PCB DESIGN (TEST & DEVELOPMENT) 


IP you are looking for an exciting career opportunity, or a new challenge. Please call ‘Nicola or 
Jimmy on 01296-336036 for an informal discussion. 


PCB Designer 
Salary. Excellent 

Midlands 

Ref: |F/5469 


Our cient. who specialisés in the Aerospace Industry, seeks a PCB Designer 

The candidate will produce concept and detailed design schemes from customer specifications: working 
tO programme schedu'es and budgets alongside customers, suppliers and other disciplines in a team 
environment. The candidate should be qualified to at least HND level or equivalent in Electronic 
Engineering or similar discipline. Three to five year's experience of multi-layer PCBs, both surface mount 
and plated through hols technology. He/she should have-an understanding of EMC and signal noise 

contro! techniques. The candidate should be familiar with SUN workstations and UNIX. He/she should b2 
adle to demonstrate ingenuity. using CAD (Cadence Allegro preferred) Strong communication and 
interpersonal skills and able to contribute effectively ina team environment. 


Project Engineers 
Up to £20K 

Buckinghamshire 

Ref 5454 


Our client is a well established sub contract manufeciurer to the electronic industry. They are 
currently looking to recruit 2 project engineers dué to company expansion. 
“The candidate will have attained academic qualifications in higher education relevant to’ the 
electronics industry anc have had experience working in an electronic manufacturing environment. 
The candidate will be self-motivated with a high degree of inttiative. 
Responsibilities include: 
¢ Assisting. the test department with fault finding and problem solving. 
Assessing the suttabiltty of alternative electronic components for the manufacturing-process. 
* Liasing between the company and the customer during new product introduction and to gather al 
details of the project required for manufacturing. 
* Providing sales with quote details by gathering labour éstimates for-fmanufaciure and test. 
* Progress interna! szles orders, prepare iniormation for documentation control, identify and 
procure tooling, jigs and fixtures. 
* Assist in idéntifying and installing néw manufacturing methods and processss:and be effective in 
the training of supervisors and operators. 
* Providing continuing product support for the life of th= project. 
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FLECTRONICS and BEYOXD 


SOFTWARE & HARDWARE 


Email: aaronk@soljobs.com & andyr@soljobs.com. Website: www.soljobs:com 


SOLUTION TECHNICAL RECRUITMENT, The Tower House 


High Street, Aylesbury, Bucks HP20 ISQ | 
Tel. 01296 336036 Fax. 01296 336037 | 


SOFTWARE/HARDWARE ENGINEERS 





ls your current role repetitive? 

Does your current company technologically restrain you? 

Are you ready to rise to new challenges? 

Is a secure career important to you? 

Do you have a minimum of 2 years software | hardware experience? 


Then we would like to hear from you. 


Solution Technical Recruitment is-a. specialist corisultancy focused purely on set sectors of the iechnical 
electronics market 


Due to substantial success and growth within the specialist electronics arena, we are looking to hear from 
career minded engineers that have an impressive commercial and zcademic background and who are 
serious about their future. lf you are dynamic, energetic and have the ambition to be part of some of the 
UK's most elite engineering teams, then we can help you with your next career'move. 


Candidates from the following areas are of interest: 


IMAGE PROCESSING/GRAPHICS ° AUDIO/VISUAL BROADCAST 
SET TOP BOX « DEVELOPMENT °- WIRELESS LAN * DEFENCE 
MOBILE TELECOMMUNICATIONS » DATACOMMUNICATIONS 
HIGH SPEED DIGITAL DESIGN : INSTRUMENTATION « DIGITAL 
SIGNAL PROCESSING » WIRELESS COMMUNICATIONS 
BROADCAST/REMOTE NETWORKS * TELECOMMUNICATIONS 
AEROSPACE ° AUTOMOTIVE 


Typically, you will be one of the following: 


SOFTWARE ENGINEER * SENIOR SOFTWARE ENGINEER 
PROTOCOL ENGINEER : PROJECT MANAGER 

PRINCIPAL ENGINEER « ASIC DESIGNERS ° FPGA DESIGNERS 

RF DESIGNERS * TEAM LEADER 

HEAD OF SOFTWARE DEVELOPMENT «: ANALOGUE DESIGNERS 
MIXED SIGNAL DESIGNERS 


Security and a progressive career path are on offer from some oi the UK's and Europe's most respected 
organisations, 55 if you have what it takes to be considered for the Elite teams of today, we would 
welcome the opportunity to discuss your career in detail. 


For more information or a confidential chat. pleasé contact our Spadcialist Consultants 6n 01.296 336036, 
Or e-mail — info@soljobs.com 
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IN THE LAST TECHNOLOGY 
WATCH WE EXAMINED THE 
TIVO PERSONAL VIDEO 
RECORDER IN SOME 
DEPTH. THIS LINUX- 
BASED PRODUCT 


RECORDS Tv | ¢ * 


PROGRAMMES ONA 


40GB HARD DISK, 
AFTER DIGITISING THEM 
AND COMPRESSING 

THEM ON THE FLY WITH AN 
VMIPEG-2 ENCODER. 


o' pick the programmes you want to 
record - or indeed watch on your TV - 
TiVo employs a comprehensive user 
interface that will even pick programmes 
based on your personal tastes (if you like The 
Simpsons, why not try Futurama?), or record 
all shows of a specified namé (the so-called 
‘season pass’). The programme schedules, 
which are paid for with a modest 
monthly subscription, are 
transmitted to the TiVo recorder 
by modem. In the autumn, TiVo 
subscribers will receive a 
software update that allows 
them to ‘add time’ to 2 recording _ 
~ so that progranime-endings ‘ 
aren't missed 
(TiVo, being of 
American origin, 
lacks the PDC 
feature of basic 
UK-spec VCRs). 
The software 
update will let 
also you narrow 
your programme 
preferences still 
further. You 
might like Clint 
East\vood but not be keen on Westerns, and 
so TiVo will record the actors other films 
(Dirty Harry, for example). You'll be able to 
specify a particular actor, director or sport. 
One of TiVo’s principal limitations is the 
fixed storage. The same will appiy to Sky's 
forthcoming personal video recorder - which 
scores over TiVo insofar that it writes the 
“wanted programme's original MPEG-2 stream 
directly to the hard disk, thanks to the 
integrated two-tuner (watch one show while 
recording another) satellite receiver. As the 
hard disk begins to fill up, the system will 
‘automatically delete programmes that are 
past their ‘view-by’ date, unless you tell the 
system to keep them. If you keep doing this, 


! 
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though, you'll run out of space and 
TiVo won't be able to record any 
more shows unless you manually delete 
‘old ones (after transierring them, if required, 
1o videotape - TiVo sports a VCR Scart socket 
for this very reason). VHS Inventor JVC 
realises this probJem. It has just introduced 
the £1000 HDS1, 2 product that. combines a 
40GB hard disk MPEG-2 video recorder with a 
S-VHS ET analogue VCR (ET, by the way, 
means standard-play S-VHS recardings.on 
VHS tapes). 

The HDS] has a 16-event timer that can be 
spread across the VCR and hard disk (‘HDD’), 
but it’s nothing like the TiVo system. You do, 
however, get an innovative navigation system, 
that-stores "index’ pictures from each tape 













appearance ~ and no daubt has much in 
common with the HDS1's hard disk recorder 
electronically. Nevertheless, the HDS1 still 
requires you to dump prized programmes 
onto analogue tape so that they can be 
cleared off the hard disk. it’s just that JVC 
has integrated the two products in a neat 
Way. 

Wouldn't it be great if you could keep 
those digital recordings in the digital domain. 
afl slong. That means a removable digital 
medium - when the disk fills up, you have an 
alternative to deletion. Just like a VCR, you 
can eject the full medium and replace it with 
a blank one. Wiy not make this recording 
medium DVD-compatible, so that recordings 
can play on a conventional DVD player? Well, 










‘on the-hard disk. Look-for a show, and:the 


machine will invite you to insert ihe 
appropriate tape. There are four recording 
modes which are christened - in ordér of 
decreasing quality - SP (6.4Mbdps), LP 
(4.5Mbps), EP (3.2Mbps) and Super-EP 
(2.2Mbps). Maximum recording times are 40 
hours, 28 hours, 20 hours and 14 hours 
respectively. In Japan, incidentally, JVC sell.a 
TV with a built-in hard disk video recorder: 
This product was introduced at around the 
same time the HD-S1 made its firsi 


fotks, you'll soon be able to. 
Philips’ innovative £1400 DVD 
recorder, the DYDR1000, will be 
with us by the.iime you read this. 
Panasonic will introduce a similar 
machine, the £1300 DMR-E20, 
some time in the eutumn. They 
employ different recording 
Medium, however. The DVDR1000 
Sticks to DVD+RW, while 
Panasonic has allied itself with the 
rival DVD-RAM. There's a third 
format - Pioneer's DVD-RW - which means 
We could be for a format war to rival the 80s 
VHS vs. Betamax vs. V200 debacle. Ail of 
these contactless phase-change formais have 
their relative advantages and disadvantages, 
which are outlined in Box 1. Advantages. 
common to all are random (i.e. fast!) access 
to a particular programme, no physical wear 
and tear, DVD playback and smooth noise- 
free slow motion, stills and variable-speed 
searches. You'll also get basic editing 
facilities, that will allow-you to split up tracks 
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‘and delete unwanted maierial. 

We had our chance to get our hands on a 
pre-production DVDR1000, and try it out. The 
machine works only with DVD+RW media 
and won't, unlike the rival Panasonic, record 
onto DVD olayer-compatible "write-once’ 
‘DVD-R discs. But then again, Panasonic had 


to make such a concession because its choice 


of rewritable media {i.e.DVD-RAM) is 
incompatible with DYD players. Refiecting its 
prestige status, the DVDR1000 is a 
gargantuan piece of kit of impressive style 
‘and build quality. Front panel controls are 
minimal - record, stop, play, tray open/close 
and-standby, Press another front-panel 
bution, and a ‘drawbridge’ lowers to reveal 
other operating controls. These include 
chapter/track acc#ss, Search, record {level 
adjustment and channel up/down buttons. 
Hit the record level adjusters and a pair of 
bar-graph audio meters appear on the 
comprehensive ffucrescent display. Also on 
offer are an JEEE-1394 input for dubbing 
irom DV camcorders - the DVDR100 
incorporates a decoder board that converts 
DV into uncompressed digital 
‘YUV, which is passed directly 
to the MPEG-2 encoder. 

For analogue camcorder 
enthusiasts, there are-front- 
panel composite/S-video and 
‘stereo audio analogue inputs - 
‘the same complement that 
you'll find on today’s B-VHS. 
VCRs. No current D-VHS 
‘machine can hope to compete 
with the DVDR1000 in terms of 
‘rear-panel connectivity. Fora 
Start, you get both optical and 
‘coaxtal digital outputs. These 
will output a DTS or Dolby 
Digital signal for your AV amp 
when playing commercial 
DVDs. Sky Digital plans to 
move to 5.}-soundtrack 
broadcasting, and the feature wiil be 
Supported by its forthcoming SkyPlus- 
personal video recorder. Unfortunately, the 
DVDR1000 doesn‘t havea digital input. Ti 
Philips had been more jorward-thinking, such 
an input would have allowed the 5.1 
‘bitstream to be transferred irom the satellite. 
receiver to the recorder~- whilé a Scart cable 
carried the video. Instead, purchasers of the 
DVDR1000 will be stuck with stereo 
recordings {which are 16-bit 48kxHz Dolby 
Digital, in case you were wondering). Next up 
on the connectivity front are:composite and: 
S-video inputs and outpuis, which are 
complémented by stereo audio phonos. 

AS:an alternative, there are two Scart 
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‘compression ratio 


sockets. The first is intended for your TY, and 
‘will deliver 2 RGB output for the best quality 


results. The second would normally be 
hooked up to a set-top box. We're pleased to 
report that it will recognise a RGB input, 
allowing the most to be made from digital 
set-top boxes {or 
TiVo!). Talking of 
TiVo, the 
DVDR1000 atso 
gives you a choice 
of four recording 
modes given. Here, | 
the MPEG-2 


is varied. The 
heavier the 
compression, the 
lower the data 
transfer rate and the longer tne recording 
time per 4.7GB disc. Higher compression 
fates do, of course, have an effect on picture 
quality. As with Ti¥o, MPEG ‘artifacts’ - most 
noticeably 'blocking* on fast movement - 
become more noticeable as the data rate is 


44 
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‘reduced. Tne DVDR1000's four recording 


modes - all of which are compatible with DVD 
players - are HQ (2 hour per disc, 9.72Mbps), 


SP (2 hours, 5.07Mbps), LP (3 hours, 
'3.38Mbps) and EP (4 hours, 2.54Mbps). HQ 


does, of course, offer the best picture quality. 


Artifacts are barely visible, although the 1 


hour recording time is a limitation. It’s ideal 
for dubs irom DV camcorder tapes, though. 
Film fans would bé better off using the SP 
mode, which should provide enough 
recording time for the average movie. The 
other two modes are surprisingly good, and 
are less artifact-ridden than their TiVo 
equivalents. This is surprising, séeing that the 
bitrates involved are very similar: 
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LP and EP are ideal for Jengthy conterts 
and sporting events - in recognition of the 
fatter, the two modes benefit from a 
switchable 'tweak’ that optimises the MPEG:2 
compression algorithms for fast Movement. 
The recording mode is selectable from an on- 
screen menu, of 
via the c-event 
VideoPlus timer: 
The latter, by tne 
Way, scores over 
TiVo insofar that 
PDC is fitted as 
standard. But 
then again, you 
don't get TiVo’s 
ability to pause 
live TV as you can 
with TiVo. If this 
facility appeals, then you'll have to wait for 
the Panasonic DVD-RAM machine. Although 
you can play fiPEG-1 VideoCDs, you can't 
record them. This is a pity, because just 
about every DVD player is compatible with 
this VHS-quality system, which would allow 
over / hours of video to be 
crammed onto a single-sided 
4.7GB disc. You can recard 

irom NTSC and PAL sources, 
although you cannot convert 
from one standard to another. 
In other words, you can't 
make PAL DVDs irom NTSC 
sources {or vice versa). 
Nevertheless, NTSC recording 
may appeal to those who want 
to commit rare imported 
laserdiscs to DVD. You can't 
NTSC and PAL material on the 
same disc either - such an act 
would, apparently, breach the 
DYD standard. 

The DVDR1000's editing 
features are similar to thosé of 
the DVD-RAM and DVD-RW 
hardware now available in Japan. When you 


record a programme, it ends up as a ‘track’ - 


which is analogous to a DVD movie. For 
convenience movies are, of Course, split into 
‘chapters which can be seen‘as strategically- 
placed index points. The DVDR1000 makes 
provisions for these during recording. There's 
an ‘auto-chapter’ mode that adds these every 
few minutes. In addition, a new chapter is 
created if a manual recording session is 
momentarily stopped using the pause bution. 
Additional chapter ‘breaks’ can be added by 
using the editing mode's ‘add chapter mark’ 
jeature - pause the video where you want the 
new chapter to begin. These chapters are; of 
course, recognised by standard DVD players. 
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Another editing feature is the ‘Minidisc-like’ 
ability to split a track into two parts. This-is 
rather time-consuming, because the MPEG 
data stream has to be altered. Why would 
you want to-do it, though? It's intended 
primarily for the deletion of unwanted 
Material. Split the programme into wanted 
‘and unwanted parts - the pause button allows: 
for great accuracy here - and the unwanted 
Sections can be deleted. 





We tried playifig DVD+RW recordings on 
Hitachi and Samsung DVD players, and had 
no problems. Automatically written onto the 
disc alongside your MPEG2-encoded video 
footage fs a basic track/chapter-selection 
user interiace identical ta what you see when 
you're using the DVDR1000 itself. Each 
DVD+RV/ disc can be rewritten to around 
1000 times, and recorded discs have an 
estimated archival life of over 100 years. In 
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all, the Philips DVDR1000 points 
in the right generat direction. 
Within five years, the price of 
DVD player/recorders should 
hopefuily come down to 4 mére 
afiordable £500 or so. Bearing in 
mind that you also get a DVD. 
player, a sum of this magnitude 
would not bé unreasonable. 
Custom chipsets should bring 
down the manufacturing costs - 
as should the elimination of 
features not required by 
‘everyday’ home users (like the 
DV input). Over the next five 
years, the price of the media 
should drop too. Currently, 
DVD+RW discs sell for around 
£20. Assuming that the Philips 
sysiem is still around by then 
(and Philips hasn't, with the 
obvious exception of the CD 
Standard that it co-developed with 
Sony, got.a good track record in these 
matters), blank DVD+RWs might be selling 
for £5 or so. © 
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Martin Pipe welcomes-comments and ideas. 
E-mail him at: 
martin@webshoo.demon.co.uk 

Or look out for him onlinef His ICQ. 1D is: 
15482544 


Comparison between formats 





Advantages 

Compuier drives on their way 

Recorded disc& compatible with majority of DVD players: 
Random-accéss medium means you get to a particular 
recording quickly 

Basic ‘Minidisc*-style editing’a possibility 

Edited discs should play on all! compatible: hardware: 
Hardware will also play DVDs 

No caddy required 


DVD+RW 
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Disadvantages 

Double-sided media not yet available 

Philips’ current machine won't record onto ‘write-onca’ 
DVD-R media 

Simultaneous read/write (and' thus ‘pausing’ livé TV) not: 
yet possibie 

Not officially recognised. by the DVD Forum crdss- 
‘industry body. 
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DVD-RAM Computer drives available now 

9.4GB double-sided DVD-RAM avallable (up to 13 
hours of video per disc) 

Random-access medium 

Basic ‘Minidisc'-styte editing a possibility 

Potential for simultanéous record and playback 
Hardware will.-also play DVDs 

Recognised as a standard by the DVD Forum 





DVD-RW computer drives available now 
Random-access medium 

‘Video mode’ for creating: DVD-RW discs that can be 
fead by DVD players 

“VR' mode provides Minidisc-like editing 

Potential jor simultanéous record and playback 

Will also play DVDs 

Ratified DVD standard’ 

No caddy required. 


* DVD-RW 
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Protective caddy required 
DVD-RAM video recordings incompatible with current 
DVD players 
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VR-edited DVD-RWs incompatible with with DVD 
players 
Home recorders not yet- available in UK. 
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Email ‘Chinese Horoscope’ spreads like virus across the 
Internet 
There's a very strange email going around, and it spreads like one of 
{hose pyramid schemes such as the recent ‘Women Empowering 
Women’, only much more rampant because there is no risk of losing 
any money by participating. This is what happens — you receive the 
‘email and read it. It looks fun and so you take some time and fill it 
out. Here at Kanda Systems we can testify that most of the people 
who tried it did indeed believe it to be uncannily accurate. Far from 
being written in the stars though, this ‘horoscope’ was obviously 
written by someone who has a very good understanding of psychology 
and the subconscious mind —-not just in the way the test works, but 
also in how it encourages people to pass the message on. 

Before we continue, here is the email so you can play the game for 
yourself. We have put some-of it in upside down text to make it easier 
for anyone who wants to do the ‘horoscope’ properly. 


[Email sudjeci: hewiiie] CHINESE HORCSCOPE: THIS IS AMAZINGET 
ACCURATE 


THE YEAR OF THE IRON DRAGON WISHING YOU PROSPSRITYAND 
GOOD FORTUNE. FOLLOW THE INSTRUCTIONS - DO NOT GREAT OR IT 
WONT WORK AND YOU WILL WISH YOU HADN'T, JAKE 3 MINUTES AND 
TRY THIS. IT WILL FREAK YOU OUT 


THE PERSON WHO SENT THIS SAID HER WISH CAME TRUE 10 
MINITES AFTER THEY READ THE MATL. BUT NO CHEATING 1! 


THES GAME HAS A FIUNNY / CREEPY OUTCOME. DON'T READ AHEAD - 
JUST DO IE IT TAKES ABOUT 3 RONUTES— WORTHA TRY 


FIRST GET PEN. AND PAPER 


WHEN YOU FINALLY CHOOSER NAMES MAKE SURE IT’S PEOPLE YOU 
ACTUALLY KNOW, AND GO WITH YOUR FIRST INSTINCTS Wu! 


SCROLL DOWN ONE LINE AF TRE TIME ~ DONT READ -ARREAD OF 
YOU'LL RUIN THE FINI 


1 FIRS], WRITE NUMBERS 1 THROUGH LI BLA COLUME 

2 THEN, BESIDE NUMBERS LAND 2; WRITE DOWN ANY 2 NUMBERS 
YOU WANT 

3. BESIDES THE §.AND 7, WAITE DOWN THE NAMES OF MEMBERS OF 
THE OPFOSITESEK 


DON'T LOOK ARRAD OR IT WON'T TURN GUT RIGH! 


4. WRITE ANYONE'S NAME (JXE FRIENDS OR FAMILY ...... IN FHRATH: 
STE. AND OTH.SPOT 


DONT CHEAT OR YOULL BE UPSET THAT YOH BID 


§. "WRITE DOWN-FOUR SONG-TITLES IN &9. 10. AND TY 
6. FINALIY MAKE A WISH 
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AND THERE IS'THE KEY OF THE GAME 


Zif¥) SILL LNOHY Wld0ad (é SDvdS NI WRAY TAN SH) THEE ISNT NOx ' 

ZAI OOA SNO BHI SI € BO¥dS MI NOSHAd HLS 

If) YEON SHV LP SMTE B08 MIC 2 2 NT NOSH Ed. JES: 

718 Ud ROLNOSHES SEL LACH ISON SH¥D NOK? 

THM AWGA [101 SWORD OHM BRO 212 ST S-WAGPIIN NT STTPN NozNCSwed HHL ‘e 
U¥IS AMT NOK FGI St 9 NT GRIN NOL NCSHEE- HE'D 

© WAHPUNE Hi ACHES FAL RL SAROIVTLSVBE ONOR SEL GS NI SNOT SHE'S 
ANOTHER SHS Os ONOS BAG ST G WEP TLEL BH 'g 

CNT HOOKICCRY ISOM NOL STR IVALONGS FEL STAD HdS HIOT BLO 

maT! INOAY THES NOL MOH OUTIEZ DNOS AHL ST FE ONE 0 


SEND THIS 10 10 PEOPLE WITHIN THE HOUR YOU BRAD THIS. 
IF YOU DO, YOUR- WASH 171, COME TRUE. 
TRYOU DON'T Tf WILL BECOME THE OPPOSITE 


SO, did ii-work for you? It actually seems to work. better with 
women than it does with men, but the point is that it works well 
enough to encourage those who would never have fonvarded it to 10 
other people had it told them to at the beginning, to send it out in the 
hope that good fortune might come their way (or in the fear that in 
not sending it, bad luck will in some way befall them). 

Psychology aside, what is the catch here? If it isn't selling: 
something.and it does not have a virus attached (please note that just 
because our version was harmless, that does not mean you should be 
complacent upon receiving any similar emails), what is the point in 
creating it? What was the email created to achieve? Well, the truth is, 
we don't know. Tt might have been copied out of 2 magazine for all we 
know and passed on initially within a small group of friends. Or it 
could have had a virus or request for- money attached, but somewhere 
along the line this was taken out of the email before the réceiver-of 
the email passed it.on. 

Whatever its origin,.this email and others like them can be 
extremely disruptive — there is a chance that you might receive the 
same email several times, or that someone will add something nasty 
to it, such as a virus, a demand for money, or even someining 
slanderous or with the implication of blackmail. Aside from anything, if 
can spread around an office like wildfire and cause serious disruption 
as several members of staif put their duties aside for a few minutes to 
write their answers down and then automatically email 10 other 
members of staff who work in the building. 

So if you do get a message like this one come into your in-box and 


you feel tempted to investigate instead of simply dragging it onto the 


hin icon, just print it out and do it at a later date or, even better, sit 


down with this issue’s copy of Electronics And Beyond. 


Wishing you fots of luck for you and yours for the future, 
Jonathan and the restof the E&B team. & 
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series PA20 and PA40 
Logic State Analyser 
Ideal for Microcontroller-Based Systems 
20 / 40 MSa/s 
16 / 32 Channels 
128K Samples per Channel 
Advanced-trigger 


Serial Protocol Analysis: RS-232, RS-485, 
RS-422, SPI, l2C-Bus 








Soffec Microsystems UK office 

Unit 17/18, Glanyrafon Enterprise Park, Aberystwyth.SY23 3JG 
Tel: +44 (0)1970 621 030 Fax: +44 (0)1970 621 040 

Email: info@kanda.com 
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Develop and test completé micro-controller designs without 
building a physical prototype, PROTEUS VSM simulates the 


CPU and any additional electronics uséd in your designs. Andi tt 


does so inreal time. * 





abcenten 


©PU models for PIC and 8051 and series 
aallelxesrevolal (no) |(=)e-Mr-W'7=l1t=16)(= 0 a(O) mols) On fr 
comming soon. More:CPU models under 
development. See website for latest info 
Interactive device: models include LCD 





displays, RS232 terminal, universal keypad $s eatiea |e 
plus a range of switches, buttons, pots; ) = i oy yarasee 
LEDs, 7 segment displays and much more. = hee pee) 
ed 4(cvarsiZeme(cieleletellaencclenltltiets fared eTe liars . ate eee Peat dielis] yeaa! 
register and memory contents, breakpoints  /aRe ie | jgopuee 

and single step:modes = =i oe.) | 

Source level debugging supported fos |} Ban. Ex — 7. Sow ele | 


tol (210) (216 MO t=\V251(0) 6) 01 (<1 0) a 60) 0) [oe 
Integrated ‘make’ utility - compile and | IN || laveteess 
simulate with one:keystroke. i ae Ht) SES eae 
Over 4000 standard SPICE models tncluded ‘ Vil pallets | 
Fully compatible with manufacturers’ SPICE models. 
DLL interfaces provided for application specific models. 
Based on SPICE3F5 mixed mode circuit-simulator. 
CPU and intéractive device models are s6jd separately - 
build up your VSM system in affordable stages. 

ARES “ite PCB Layout also availaple, 





- Write, phone or fax for your free demo CD - or email Info@labcenter.co.uk. 
| = f= CE Ga Go YT ¢ J nt Tel: 01756 753440. Fax: 01756 752857, 53-55 Main St, Grassington. BD23 5AA. 





